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growth was followed by a period when funding leveled off and then 
declined. For 1972, however, the proposed budget for Federal research 
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trend. Agencies other than those concerned with defense, space, and 
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improvement of transportation and communication, the prediction of 
the weather, better management of crops, forests, livestock, mining, 
and fisheries, and the preservation of a sound environment. This 
report is the 20th in an annual series that has recorded the data on 
which the foregoing trends are based. It provides comprehensive 
statistical information on the size and scope of Federal obligations 
for scientific activities and the types of institutions and purposes 
to which such funds are directed. (Author/HS) 
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foreword 



Today the relationship of science 
to society is being reexamined. Gov- 
ernment instruments for the support 
and use of science are being reorga- 
nized or created. In such a period data 
are indispensable for the analysis and 
study of the various elements that 
make up the whole structure of science. 
The Federal Funds series provides such 
data. 



The first half of the 1960's wit- 
nessed an unprecedented growth in 
Federal funding of research and devel- 
opment: this growth was followed by a 
period when funding leveled off and 
then declined. For 1972, however, t(50 
proposed budget for Federal research 
and development indicates a significant 
reversal of the recent downward trend. 
While R&D expenditures as a share of 
total budget outlays have steadily de- 
clined from the 1965 high of 13 per- 
cent to a 1972 estimate of 7 percent, 
this change is more a reflection of the 
gro'vth of the non-R&D portion of the 
budget than a diminution in R&D pro- 
grams. 

Between 1960 and 1972 funda- 
mental shifts have taken place in the 
relative levels of support provided to 
different programs. Agencies other 



than those concerned with defense, 
space, and atomic energy are sched- 
uled to obligate 23 percent of the 1972 
R&D total, compared with 9 percent in 
1960. These are agencies that are de- 
voted to health and education services, 
the reduction of poverty, the improve- 
ment of transportation and communica- 
tion, the prediction of the weather, bet- 
ter management of crops, forests, live- 
stock, mining, and fisheries, and the 
preservation of a sound environment. 

This report is the 2Cih in an an- 
nual series that has recorded the data 
on which the foregoing trends are 
based. It provides comprehensive sta- 
tistical information on the size and 
scope of Federal obligations for scien- 
tific activities and the types of institu- 
tions and purposes to which such funds 
are directed. 

The Foundation extends its ap- 
preciation to the staff members of 
agencies responding to the Federal 
Funds survey for their cooperation in 
meeting survey requirements. The re- 
port was prepared under the overall 
guidance of Charles E. Falk, Director, 
Division of Science Resources Studies, 
and the general supervision of Thomas 
J. Mills, Deputy Director. 



October 1971 



W. D. McElroy 
Director 

National Science Foundation 
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Federal Funds for Research and Development 

Federal obligations for research and develop* 
ment (plant excluded) totaled $15.3 billion in 
1970, a low for recent years. A slight rise in the 
R&D total to $15.4 billion was expected in 1971, 
although in terms of constant dollars this figure 
represents a 5-percent decrease. 

However, for 1972 the R&D portion of the 
budget, as requested, reflects a significant re- 
versal of the recent downward trend. The R&D 
total of $16.7 billion marks an all-time high in 
current dollars. 




Basic Research 

Basic research obligations are scheduled to 
rise from $2.1 billion in 1970 to $2.2 billion in 
1971 and $2.4 billion in 1972. For the first time 
in the past decade. Federal support for basic 
research declined In 1970, but the basic research 
totals in 1971 and 1972 should establish new 
records — although in constant dollars a slight 
decrease is shown between 1970 and 1971 (less 
than one-half of 1 percent). 

In 1971 HEW and NSF contributed importantly 
to the indicated rise. In 1972 the same two agen- 
cies and NASA are the chief factors. 

For many years five agencies — NASA, HEW, 
NSF, AEG, and DOD — have represented the bulk 
of the Federal basic research effort. In 1971 they 
were expected to account for 87 percent of the 
total. 

Among all agencies, NASA has led since 1961 
in basic research support, and in 1971 its share 
of total Federal basic research obligations was 
29 percent. The chief cause of NASA's pre- 
dominance lies in the nature of its experiments, 
which require outlays for costly expendable 
equipment like launch vehicles and spacecraft. 

HEW has been the second largest support 
agency since 1963; its share of the total in 1971 
was 21 percent. 
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Applied Research 

Obligations for applied research totaled $3.5 
billion in 1970 and were scheduled to rise to $3.8 
billion in 1971, an 8-percent increase. In constant 
dollars, however, the increase is only 3 percent. 

For 1972 the applied research total is expected 
to reach $4.2 billion, another all-time high in 
current dollars. 

In 1971 gains were registered by almost all 
major agencies, DOD and AEG excepted, and in 
1972 all agencies show increases or practically no 
change. 

Three agencies — DOD, HEW, and NASA — con- 
tinue to dominate the Federal applied research 
effort. In 1971 they were expected to account for 
78 percent of the Federal agency total, although 
applied research programs of several other agen- 
cies are growing rapidly, especially those of DOT, 
Commerce, ERA, and NSF. 

Development 

Development obligations totaled $9.7 billion in 
1970. In 1971 they were expected to amount to 
$9.4 billion, a 3-percent decline that continues the 
downward trend started in 1968. If constant dol- 
lars are used, the decline becomes 8 percent. 

In 1972 the Federal development total is 
scheduled to rise to $10.0 billion, about the same 
level as 1966. 

Three agencies — DOD, NASA, and AEG — are 
most prominent in the Federal development effort 
in the 1960-72 period. In 1971 they represented 
an estimated 92 percent of the Federal develop- 
ment total, and DOD alone represented an esti- 
mated 63 percent of the total. NASA's share has 
been declining since 1965 and was expected to 
be 19 percent in 1971. 

Chief impetus to the 1972 increase is provided 
by DOD. Other agencies contributing to the rise 
are HEW, the Postal Service, ERA, and Interior. 
Declines in development obligations in 1972 are 
registered by NASA, AEG, and DOT. 
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R&O Plant 

Obligations for R&D plant totaled $524 million 
in 1970; they were expected to reach $659 mil- 
lion in 1971 but to decrease to $588 million in 
1972. Support by most agencies for R&D plant 
is declining or leveling off. The chief exception 
is provided by DOT’S construction program, most 
of it carried out at the High-Speed Ground Test 
Center in Pueblo, Colo. 

In 1971 almost 80 percent of the R&D plant 
total represented the funding of two agencies — 
AEC and DOD. 



Performers 

Federal intramural R&D performance has risen 
steadily year after year even at times when sup- 
port to other sectors was declining. In the 1970- 
72 period, growth is the result of increased intra- 
mural work on the part of most of the agencies. 
Currently, approximately 25 percent of all Fed- 
eral research and development is represented by 
intramural performance, a higher level than the 
18- to 23-percent range that prevailed in the 
1960's. 

In 1971 industrial firms (including FFRDC’s) 
were expected to account for 53 percent of all 
Federal R&D performance, contrasted with 62 
percent in 1967. DOD, NASA, and AEC remain 
the chief agency contractors for industrial R&D 
resources. 

In 1970 a 4-percent drop occurred in Federal 
R&D obligations to universities and colleges. How- 
ever, in the next two years obligations were sched- 
uled to rise to new highs. The* share of this 
sector in the Federal R&D total was an estimated 
11 percent in 1971. 

FFRDC's administered by universities were ex- 
pected to perform 5 percent of all Federal re- 
search and development in 1971, about the same 
share they have accounted for since 1961. 

Other nonprofit institutions, including FFRDC's, 
viii 



have represented about 4 percent of the total 
since 1965 and continue at that level in the cur- 
rent budget period. 



Agencies 

Although total Federal R&D obligations are 
scheduled to increase 9 percent from 1970 to 
1972, two of the important R&D agencies — NASA 
and AEC — reveal continuing decreases. 

However, NASA's estimate for 1972 represents 
the smallest reduction since the downward trend 
for this agency that started in 1967. Increases in 
a number of key programs — such as Skylab and 
the space shuttle, the Viking unmanned explora- 
tion of Mars, and the Grand Tour unmanned mis- 
sions to the outer planets — almost offset de- 
creases in the Apollo program. 

AEC's decreases stem largely fro.m cutbacks 
in the underground testing of nuclear weapons, 
in space propulsion systems, and in space elec- 
tric power development. 

DOD's sizable increase in 1972 covers work 
on the B-1 advanced strategic bomber, the Safe- 
guard antiballistic missile system, the undersea 
long-range ballistic missile system (ULMS), the 
F-15 air superiority fighter, the A-X close air sup- 
port aircraft, and the F-5 international fighter. 
Partially offsetting the increases are the phasing 
down or completion of such undertakings as the 
F-14 fighter/ interceptor, the Minuteman ICBM 
system, the Poseidon fleet ballistic missile, and 
the S-3A antisubmarine warfare aircraft. 

HEW reveals important expansion in R&D work 
in the current period. Increases are brought about 
by vocational education research and innovative 
R&D programs in the Office of Education, re- 
search efforts in heart disease and cancer In the 
National Institutes of Health, and the R&D efforts 
of the new Office of Child Development, to name 
some of the more outstanding programs. 

The agencies other than the leading 4 are ex- 
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have represented about 4 percent of the total 
since 1965 and continue at that level in the cur- 
rent budget period. 



Agencies 

Although total Federal R&D obligations are 
scheduled to increase 9 percent from 1970 to 
1972, two of the important R&D agencies — NASA 
and AEG — reveal continuing decreases. 

However, NASA’s estimate for 1972 represents 
the smallest reduction since the downward trend 
for this agency that started in 1967. Increases In 
a number of key programs — such as Skylab and 
the space shuttle, the Viking unmanned explora- 
tion of Mars, and the Grand Tour unmanned mis- 
sions to the outer planets— almost offset de- 
creases in the Apollo program. 

AEC’s decreases stem largely from cutbacks 
in the underground testing of nuclear weapons, 
in space propulsion systems, and in space elec- 
tric power development. 

DOD's sizable increase in 1972 covers work 
on the B-1 advanced strategic bomber, the Safe- 
guard antiballistic missile system, the undersea 
long-range ballistic missile system (ULMS), the 
F-15 air superiority fighter, the A-X close air sup- 
port aircraft, and the F-5 international fighter. 
Partially offsetting the increases are the phasing 
down or completion of such undertakings as the 
F-14 fighter/interceptor, the Minuteman ICBM 
system, the Poseidon fleet ballistic missile, and 
the S-3A antisubmarine warfare aircraft. 

HEW reveals important expansion in R&D work 
in the current period. Increases are brought about 
by vocational education research and innovative 
R&D programs in the Office of Education, re- 
search efforts in heart disease and cancer in the 
National Institutes of Health, and the R&D efforts 
of the new Office of Ghild Development, to name 
some of the more outstanding programs. 

The agencies other than the leading 4 are ex- 



pected to increase their joint share of the Federal 
R&D total from almost 11 percent in 1970 to 
14 percent in 1972, reflecting Federal response 
to national needs in such areas as transporta- 
tion, support of fundamental science, food pro- 
duction and use, environmental control, urban 
management, and crime abatement. 



Fields of Science 

Between 1970 and 1972 the relative shares of 
the life sciences, the environmental sciences, and 
the social sciences show a tendency to rise while 
the shares of the physical sciences and engineer- 
ing tend to fall. Psychology and mathematics re- 
main stable. 

In 1971 the engineering sciences were ex- 
pected to account for 34 percent of the Federal 
research total; the life sciences 29 percent, the 
physical sciences 17 percent, and the environ- 
mental sciences 11 percent. The social sciences 
were expected to make up 5 percent of the total, 
and psychology and mathematics each 2 percent. 



Geographic Distribution 

Federal R&D performance tends to concentrate 
in certain States, Five geographic surveys have 
been conducted, starting with 1963, and they 
reveal that the 10 States leading In Federal R&D 
support received 71 percent of the obliga- 
tions in each year surveyed — 1963, 1965, 1968, 
1969, and 1970. These 10 leaders were drawn 
from a group of the same 11 States, year after 
year. The three leading States In each year sur- 
veyed were Galifornia, New York, and Maryland, 
in that order. However, the share of Galifornia 
had dropped from 35 percent of the total in 1963 
to 26 percent by 1970. 

Approximately one-half the States received as 
much as 1 percent of the Federal R&D total in 
each year. The 26 such States in 1970 accounted 
for 95 percent of overall obligations. 
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introduction 



Federal funding for research and develop- 
ment over the past one and one-half decades re- 
veals a changing pattern in levels of activity. 
From 1955 to 1967 total Federal R&D obligations 
rose steadily although some weakening in public 
support could be detected by the mid-1960’s. At 
that time the rate of yearly growth began to 
slacken and the ratio of the R&D portion of the 
budget to the total budget stopped rising and 
began to fall. 

In the second half of the 1960’s R&D 
budgets had to compete with other rapidly grow- 
ing areas of Federal support, the result of in- 
creased needs in such fields as defense, educa- 
tion, health, and urban management. From 1967 
to 1970 total Federal R&D obligations declined 
in absolute terms and relative to obligations for 
other Federal activities taken as a whole. 

However, overall Federal R&D funding now 
shows promise of turning upward. The R&D total 
requested in the 1972 budget would, if realized, 
mark an all-time high in current dollars. To a 
large extent this higher figure results from 
recognition that research and development will 
have to be applied to solving a range of social 
problems, including the problems created by tech- 
nology. 

As in the past, the process of examining the 
relationship of science to society is continuing. 
Presidential study groups, congressional commit- 
tees, and others in policymaking positions have 
been reviewing the entire organizational structure 
of Government science support; they have been 
considering how science can best meet national 
problems and how technological change can be 
better foreseen and controlled. 

Bills to create technology assessment agen- 
cies have been introduced in both the House and 
the Senate, and the National Science Foundation 
has recently embarked on the RANN (Research 
Applied to National Needs) program, centralizing 
and expanding problem-focused research support. 
The Foundation is also encouraging research with 
a high potential for providing fundamental under- 
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Federal funding for research and develop- 
ment over the past one and one-half decades re- 
veals a changing pattern in levels of activity. 
From 1955 to 1967 total Federal R&D obligations 
rose steadily although some weakening in public 
support could be detected by the mid-1960’s. At 
that time the rate of yearly growth began to 
slacken and the ratio of the R&D portion of the 
budget to the total budget stopped rising and 
began to fall. 

In the second half of the 1960’s R&D 
budgets had to compete with other rapidly grow- 
ing areas of Federal support, the result of in- 
creased needs in such fields as defense, educa- 
tion, health, and urban management. From 1967 
to 1970 total Federal R&D obligations declined 
in absolute terms and relative to obligations for 
other Federal activities taken as a whole. 

However, overall Federal R&D funding now 
shows promise of turning upward. The R&D total 
requested in the 1972 budget would, if realized, 
mark an all-time high in current dollars. To a 
large extent this higher figure results from 
recognition that research and development will 
have to be applied to solving a range of social 
problems, including the problems created by tech- 
nology. 

As in the past, the process of examining the 
relationship of science to society is continuing. 
Presidential study groups, congressional commit- 
tees, and others In policymaking positions have 
been reviewing the entire organizational structure 
of Government science support; they have been 
considering how science can best meet national 
problems and how technological change can be 
better foreseen and controlled. 

Bills to create technology assessment agen- 
cies have been introduced in both the House and 
the Senate, and the National Science Foundation 
has recently enjbarked on the RANN (Research 
Applied to National Needs) program, centralizing 
and expanding problem-focused research support. 
The Foundation is also encouraging research with 
a high potential for providing fundamental under- 



standing of relevant scientific problems, and the 
National Science Board of NSF has issued a report 
setting forth a national program to meet the en- 
vironmental crisis. 

In such a period of transition data are es- 
sential. They form the prime basis for analysis 
and for choice among alternatives. The Federal 
Funds report provides some fundamental data on 
agency R&D funding. In the course of time new 
data elements have been added to the scope of 
the report so that it now presents R&D and R&D 
plant expenditures by agency from 1940 through 
1972 and R&D and R&D plant obligations, 1947 
through 1972, plus R&D obligations data for the 
current (1970-72) period in considerable detail. 

In fiscal year 1971 the establishment of the 
National Oceanic and Atmospheric Administration 
within the Department of Commerce and the 
Environmental Protection Agency provided new 
mechanisms to help meet that crisis. Such actions 
and the augmented program for cancer cure 
within the National Institutes of Health are further 
evidence of attempts to relate science to the 
needs of society. The attention of decisionmakers 
is also turning to ways to increase research and 
development in industry so that the Nation can 
raise economic productivity and maintain a com- 
petitive position in international markets. 

This detail includes Federal R&D obligations 
by character of work: basic research, applied re- 
search, and development. It also covers data by 
performers of the work: Federal intramural, in- 
dustrial firms, universities and colleges, other 
nonprofit institutions, FFRDC’s (Federally Funded 
Research and Development Centers), foreign per- 
formers, and others. It Includes research obliga- 
tions by major and detailed fields of science. The 
four principal measures of R&D activity are cross- 
referenced in every combination permitted by the 
data. Obligations are given for scientific and 
technical information activities and the collection 
of general-purpose scientific data. Also in the cur- 
rent issue Federal R&D and R&D plant obligations 
by State are shown for 1970. 
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Another perspective on Federal R&D funding 
has been provided in a recent report of the Na- 
tional Science Foundation, An Analysis of Federal 
R&D Funding by Budget Function, 1960-72 (NSF 
71-25). This report took the R&D expenditure data 
submitted by the agencies for the Federal Fundr 



surveys and regrouped them by Federal budg( 
functions and subfunctions. The study compare 
R&D expenditures by budget function with totJ 
Federal outlays for each function and analyze 
trends and developments. It is designed to hei 
meet the growing need for data by which to dete 
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surveys and regrouped them by Federal budget 
functions and subfunctions. The study compares 
R&D expenditures by budget function with liotal 
Federal outlays for each function and analyzes 
trends and developments. It Is designed to help 
meet the growing need for data by which to deter- 



mine the adequacy of the Federal R&D effort by 
function in the light of national priorities. How- 
ever, the distribution of that Federal effort in 
terms of support to kinds of work, performers 
of work and fields, as well as to States, can 
only be found in Federal Funds. 



PARTI 



FEDERAL FUNDS 
FOR RESEARCH, 
DEVELOPMENT, AND 
R&D PLANT 



SECTION 1. 

levels and trends 



After a period of decline that began In 1968, 
overall Federal R&D funding appears to have 
reached a turning point. From 1970 to 1972 a 
9-percent increase is estimated. The 1970 total 
of $15.3 billion in actual obligations established 
a low for recent years, and the R&D total was 
expected to be only slightly higher in 1971 at 
$15.4 billion, but the total requested in the Presi- 
dent’s budget for 1972 amounted to $16.7 bil- 
lion. If the budget request is realized, 1972 will 
mark a new high in current dollar funding. 

If analyzed from the point of view of level 
of'iactivity which can be supported by these funds, 
a somewhat different, though still improved, pic- 
ture emerges. The use of the GNP implicit price 
deflator would result in a 5-percent decrease be- 
tween 1970 and 1971. Fiscal year 1972 would 
still see an upturn even with the application of any 
reasonably estimated deflator. However, the use 
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After a period of decline that began in 1968, 
overall Federal R&D funding appears to have 
reached a turning point. From 1970 to 1972 a 
9-percent increase is estimated. The 1970 totaf 
of $15.3 billion in actual obligations established 
a low for recent years, and the R&D total was 
expected to be only slightly higher in 1971 at 
$15.4 billion, but the total requested in the Presi- 
dent’s budget for 1972 amounted to $16.7 bil- 
lion. If the budget request is realized, 1972 will 
mark a new high in current dollar funding. 

If analyzed from the point of view of level 
of^ctivity which can be supported by these funds, 
a somewhat different, though still improved, pic- 
ture emerges. The use of the GNP implicit price 
deflator would result in a 5*p6rcent decrease be- 
tween 1970 and 1971. Fiscal year 1972 would 
still see an upturn even with the application of any 
reasonably estimated deflator. However, the use 
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of such a deflator would reduce the extent of the 
rise and would place the 1972 total below the 
previous 1967 high. 

R&D PUNT 

In 1970 R&D plant obligations of $0.5 bil- 
lion reached the lowest point since 1960. The 
estimated increase to $0.7 billion for 1971 is not 
expected to be sustained in 1972; that year only 
$0.6 billion in R&D plant obligations is requested. 
R&D plant lack? the continuity of funding evi- 
denced by R&D programs and reveals a special 
vulnerability to cutbacks In periods of Govern- 
ment economizing. 

REUTIONSHIP TO TOTAL BUDGET 

The combined R&D and R&D plant obliga- 
tions for 1970, 1971, and 1972 are $15.9 bil- 
lion, $16.0 billion, and $17.2 billion, respectively. 
In terms of expenditures the totals are slightly dif- 
ferent, as the table shows. However, expenditures 
can be directly related to Federal budget outlays, 
and the R&D and R&D plant share of total budget 
outlays reveals a steady decline from the 1965 
high of 12.6 percent to a 1972 estimate of 7.1 
percent, the lowest ratio since 1959. The down- 
ward trend for the latest 2 years is a reflection 
of the growth of the non-R&D portion of the 
budget rather than a diminution in R&D programs. 

TRENDS IN RESEARCH AND DEVELOPMENT 

From 1960 to 1967 Federal R&D obligations 
grew steadily. They doubled between 1960 and 
1966, more because of growth in the programs 
of the National Aeronautics and Space Administra- 
tion (NASA) than any other single factor. Although 
the NASA curve began to turn down liie next year, 
a sizable increase in R&D obligations for the 
Department of Defense (DOD) and smaller in- 
creases for other agencies resulted in a Federal 
R&D total in 1967 that was the highest yet at- 
tained. It marked the end of a long-term growth 
cycle. 
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Federal obligations and expenditures, fiscal years 

1940-72 

{Dollars In millions] 
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budget 
outlays 


1940 


$ B.589 


(’) 


$ 74 


0.8 


1941 


13,980 


(•) 


198 


1.4 


1942 


34,500 


(•) 


280 


0.8 


1943 


78,909 


<•) 


602 


0.8 


1944 


93,956 


w 


1,377 


1.5 


1945 


95,184 


(•) 


1,591 


1.7 


1945 


61,738 


(«) 


918 


1.5 


1947 


36,931 


$ 691 


900 


2.4 


1948 - 


36,493 


868 


855 


2.3 


1949 


40,570 


1,105 


1,082 


2-7 


1950 


43,147 


1,175 


1,083 


2.5 


1951 


45,797 


1,812 


1,301 


2.8 


1952 


67,962 


2,194 


1,816 


2.7 


1953 - 


76,769 


3,361 


3.101 


4.0 


1954 


71,138 


3,039 


3,148 


4.4 


1955 


68,503 


2,745 


3,308 


4.8 


1955 


70,461 


3,267 


3,446 


4.9 


1957 


76,748 


4,389 


4,462 


5.8 


1958 


82,575 


4,906 


4,991 


6.0 


1959 


92,111 


7,123 


5,806 


6.3 


I960 


92,230 


8,080 


7,744 


8.4 


1951 


97,802 


9,607 


9,284 


9.5 


1952 


106,830 


11,069 


10,381 


9.7 


1953 


111,314 


13,663 


11,999 


10.8 


1954 


118,585 


15,324 


14,707 


12.4 


1965 


118,431 


15,746 


14,889 


12.6 


1956 


134,654 


16,179 


16,018 


11.9 


1967^ 


158,352 


17,149 


16,842 


10.6 


1968 


178,862 


16,525 


17,030 


9.5 


1959 


184,556 


16,306 


16,348 


8.9 


1970 


196,588 


15,854 


15,736 


8.0 




212,755 


16,046 


15,988 


7.5 


1972 f 


229,232 


17,250 


16,315 


•7.1 
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• The ritio of 7.1 percent given is the R4D portion of the Federil budget in 1972 is 

computed from the totil budget figure of 
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budget ngure used in thit study {$211 billion) excluded inte/est. 

NOTE: RAD diti for fiscil yeir 1952 ind subsequent yeirs bised on 
of the Nitionil Science Foundition. Prior diti were 

Budget. Since the NSF surveys begin, igenciei. have submitted revised diti when 
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Development still made up by far the largest 
portion of the total, but the rate of growth for 
research had been higher than that for develop- 
ment so that the development share dropped 
from 74 percent to 68 percent of the R&D total. 
Within the research total, basic research had 
grown more rapidly than applied research, and 
its share rose from 8 percent to 12 percent of 
the R&D total, while applied research moved 
only from 18 percent to 20 percent. 

A decline then set in, which lasted from 1967 
to 1970. Obligations for Federal research and 
development fell at an average annual rate of 2 
percent, influenced principally by the decrease in 
development funding. When constant dollars are 
used, the average annual decline is 7 percent. 
The average annual rate of decline for develop- 
ment in those years was 5 percent. However, re- 
search obligations increased slightly, at an aver- 
age rate of 2 percent per year. Only in one year 
(from 1968 to 1969) did research funding register 
a decrease, and it was relatively small. When con- 
stant dollars are used, the rate of decline for 
development is steeper, and research ■* the 
1967-70 period shows a decline inste* ' jf an 
increase. 

In 1971 the Federal R&D total scarcely 
changed. The chief retarding effect on overall 
R&D growth since 1967 had been caused by the 
heavy drop in development funding, mostly from 
the curtailment of NASA programs but in some 
years from reductions by DOD. On the other hand, 
research had shown an almost steady growth that 
was produced by the combined efforts of almost 
all the agencies. These included the Atomic 
Energy Commission (AEG) and the Department of 
Health, Education, and Welfare (HEW) in 1968 
and 1969, DOD and NASA in 1970, and all major 
agencies except AEG in 1971. In 1972 NASA 
funding, which has so powerfully affected the 
R&D total since the early 1960’s, shows less rela- 
tive change than in any year since 1966. 
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Development still made up by far the largest 
portion of the total, but the rate of growth for 
research had been higher than that for develop- 
ment so that the development share dropped 
from 74 percent to 68 percent of the R&D total. 
Within the research total, basic research had 
grown more rapidly than applied research, and 
its share rose from 8 percent to J2 percent of 
the R&D total, while applied research moved 
only from 18 percent to 20 percent. 

A decline then set in, which lasted from 1967 
to 1970. Obligations for Federal research and 
development fell at an average annual rate of 2 
percent, influenced principally by the decrease in 
development funding. When constant dollars are 
used, the average annual decline Is 7 percent. 
The average annual rate of decline for develop- 
ment in those years was 5 percent. However, re- 
search obligations increased slightly, at an aver- 
age rate of 2 percent per year. Only in one year 
(from 1968 to 1969) did research funding register 
a decrease, and it was relatively small. When con- 
stant dollars are used, the rate of decline for 
development Is steeper, and research for the 
1967-70 period shows a decline instead of an 
increase. 

In 1971 the Federal R&D total scarcely 
changed. The chief retarding effect on overall 
R&D growth since 1967 had been caused by the 
heavy drop in development funding, mostly from 
the curtailment of NASA programs but in some 
years from reductions by DOD. On the other hand, 
research had shown an almost steady growth that 
was produced by the combined efforts of almost 
all the agencies. These included the Atomic 
Energy Commission (AEC) and the Department of 
Health, Education, and Welfare (HEW) in 1968 
and 1969, DOD and NASA in 1970, and all major 
agencies except AEC in 1971. In 1972 NASA 
funding, which has so powerfully affected the 
R&D total since the early 1960’s, shows less rela- 
tive change than in any year since 1966. 
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R&O total 


10 


-7 


-6 


SJ 


Research 


13 


-2 


2 




Basic research 
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Applied research 
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Development 
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In 1972 both research and development turn 
upward. However, the development share in 1972 
is expected to be only 60 percent of all research 
and development, the lowest such share on rec- 
ord. Basic research and applied research are ex- 
pected to be 14 percent and 26 percent, respec- 
tively. 

AGENCIES 

In the period from 1960 to 1972 the number 
of agencies reporting R&D programs has risen 
from 24 to 33, and certain fundamental shifts 
have taken place in the relative contributions of 
different agencies to the total Federal R&D effort. 
Certain agencies are associated with broad areas 
of R&D activity — such as weaponry, space ex- 
ploration, health, atomic energy development, or 
the advancement of science per se. Their funding 
reflects relative national priorities at any given 
time. 

For example, in 1960 DOD accounted for 76 
percent of all the funds allotted to Federal R&D 
programs, but this agency is expected to repre- 
sent only 50 percent by 1972. Other national 
needs taken together are now recognized as 
equaling those of the military in their claims on 
Federal R&D resources. 

NASA rose from a share of 5 percent of the 
R&D total in 1960 to a high of 34 percent in 
1965, but was expected to fall back to 19 percent 
in 1972. This agency has declined steadily in 
funds since 1966 as other national programs have 
gained acceptance over space exploration. 

AEG, which was third in size of funding until 
1971, has also declined relatively. AEC’s share 
fell in the 1960-72 period from 10 percent to 
an anticipated 8 percent, even though R&D fund- 
ing for this agency showed greater stability than 
for any other agency. In 1971 AEC’s estimated 
R&D obligations were smaller than those for HEW 
for the first time on record. The same situation 
is expected to be repeated in 1972. 

In 1960 the combined shares of DOD, NASA, 



Federal obligations for research and development, 
by agency 
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Agency 


Actual 


Estimates 


1960 


1970 


1971 


1972 


Total 


$7,552 


$15,330 


$15,387 


$16,662 


Department of Defense 


5,712 


7,360 


7,420 


8,332 


National Aeronautics and 










Space Administration ... 


369 


3,800 


3,248 


3,189 


Department of Health, Educa- 










tion, and Welfare 


320 


1,221 


1,480 


1,635 


Atomic Energy Commission... 


762 


1,346 


1,307 


1,251 


Department of Transportation. 




317 


437 


483 


National Science foundation.. 


75 


289 


345 


494 


Department of Agriculture 


126 


281 


303 


314 


Department of the Interior 


64 


158 
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204 


Department of Commerce 


31 


122 


158 


182 


Environmental Protection 










Agency 




89 
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144 


Office of Economic Oppor- 










tunity - 




123 


116 


100 


other agencies 


94 


224 


272 


334 



and AEG represented 91 percent of the Federal 
R&D total, most of it directed to development. But 
gradually the size of their combined share has 
dropped so that in 1972 it is expected to make up 
77 percent of all Federal R&D obligations. 

In the current period, the programs of these 
three agencies still revolve largely round the de- 
velopment of heavy machinery, costly equipment, 
and complex instrumentation. DOD is the only one 
to show an actual increase in obligations from 
1970 to 1972, and a large portion of this increase 
is in aircraft development, e.g., naval aircraft, the 
Air Force F-15, the B-1 advanced strategic 
bomber, the F-5 fighter, and a range of heli- 
copters; another large portion in ships, e.g., 
hydrofoil craft, antisubmarine warfare sensors, 
shipboard tactical communications, etc.; and 
another portion in "other” equipment, including 
the Airborne Warning and Gontrol System, elec- 
tronic warfare countermeasures, and undersea 
surveillance systems. NASA shows a sizable de- 
crease in the current period, which v/as largely 
realized in 1971 as the Apollo development pro- 
gram phased out. Final phaseout for Apollo and 
reduced development of the NERVA engine In 
1972 are expected to be nearly offset by increases 
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and AEG represented 91 percent of the Federal 
R&D total, most of it directed to development. But 
gradual!)' the size of their combined share has 
dropped so that in 1972 it is expected to make up 
77 percent of all Federal R&D obligations. 

In the current period, the programs of these 
three agencies still revolve largely round the de- 
velopment of heavy machinery, costly equipment, 
and complex instrumentation. DOD is the only one 
to show an actual increase in obligations from 
1970 to 1972, and a large portion of this increase 
is in aircraft development, e.g., naval aircraft, the 
Air Force F-15, the B-1 advanced strategic 
bomber, the F-5 fighter, and a range of heli- 
copters; another large portion in ships, e.g., 
hydrofoil craft, antisubmarine warfare sensors, 
shipboard tactical communications, etc.; and 
another portion in “other” equipment, including 
the Airborne Warning and Control System, elec- 
tronic warfare countermeasures, and undersea 
surveillance systems. NASA shows a sizable de- 
crease in the current period, which was largely 
realized in 1971 as the Apollo development pro- 
gram phased out. Final phaseout for Apollo and 
reduced development of the NERVA engine in 
1972 are expected to be nearly offset by Increases 



in other NASA programs, such as the earth or- 
bital workshop, space stations, and development 
of a space shuttle vehicle, so that 1972 almost 
represents a leveling off. In the case of AEG, the 
downward trend from 1970 to 1972 results from 
reduced underground testing of nuclear weapons, 
reductions In the NERVA nuclear rocket engine 
program, and less emphasis on development of 
small electric power systems for space use. 

As DOD, NASA, and AEG have undergone a 
decline In their joint share of the Federal R&D 
total, other agencies have increased their shares 
accordingly. HEW, which has experienced an al- 
most continual rise in funds in the 1960-72 
timespan, reflects an expansion in its share from 
4 percent to 10 percent. This growth is indicative 
of the rising public interest In better health and 
education services. In the current period some of 
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HEW’s chief areas of R&D expansion are cancer, 
heart and lung diseases, child development, and 
eye research, and R&D programs for educating 
the handicapped and those who need vocational 
training. 

Only in recent years has the aggregate R&D 
growth of the remaining agencies— other than 
DOD, NASA, HEW, and AEG — been sizable In dol- 
lar terms. It is significant that since 1968 their 
combined obligation total has shown important 
annual Increases even when the Federal R&D 
total was declining. These agencies have also ex- 
erted an increasing upward pressure on the re- 
search curve. 

The “other agency" group increased its 
share from 5 percent of the Federal R&D total 
in 1960 to an estimated 14 percent in 1972, and 
3 percentage points are expected to be gained 
in the current period alone. From 1970 onward 
the combined obligations for the 29 "other" 
agencies are clearly higher than the totals for 
either HEW or AEG (as had not been the case 
previously), and the upward trend for these agen- 
cies appears to be established. It reflects Federal 
response to national needs in such areas as trans- 
portation, support of fundamental science, food 
production and use, environmental control, urban 
management, and crime abatement, to name some 
of the more notable ones. 

The agencies that are chiefly responsible for 
the significant rise in the share of this group are 
the Department of Transportation (DOT), National 
Science Foundation (NSF), the Departments of 
Agriculture (USDA), the Interior, and Gommerce, 
the new Environmental Protection Agency (EPA), 
the Postal Service, the Department of Housing 
and Urban Development (HUD), and the Depart- 
ment of Justice. These agencies have ail sched- 
uled important increases in 1972 R&D programs 
compared with 1970.^ 



^ Data do not reflact congressional action on the SST (within 
DOT) for the last 3 months of fiscal year 1971 or any action for 
1972. 



PERFORMERS 

The Federal intramural sector continues to 
grow moderately In the performance of Federal 
R&D work. In the current period this sector's 
share of all performance is approximately 25 per- 
cent, a higher level than at any time since the 
end of the 1950's. Not only has the share-of-total 
increased but absolute dollars for R&D work con- 
ducted by Federal personnel have also grown in 
every year of the series, even in the years after 
1967 when the overall Federal effort was declin- 
ing. It should be noted that intramural performance 
includes, in addition to direct R&D work, costs 
for Federal personnel engaged in planning and 
administering intramural and extramural pro- 
grams. 

Extramurally, the principal performing sector 
continues to be industry. In 1971, however, the 
share of R&D work performed by industrial firms 
(including industrially administered FFRDG's) fell 
to an estimated 53 percent of the Federal R&D 
total, the lowest since 1956. This downward shift 
is a direct reflection of the cutbacks in NASA 
and AEG development programs, largely carried 
out by industrial performers. The estimated in- 
dustry share for 1972 will rise to 54 percent 
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* includes Federally Funded Research and Development 
Centers (FFRDG's) administered by industrial firms, 

SOURCE: National Scienci"* Foundation 
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PERFORMERS 

The Federal intramural sector continues to 
grow moderately in the performance of Federal 
R&D work. In the current period this sector's 
share of all performance is approximately 25 per- 
cent, a higher level than at any time since the 
end of the 1950's. Not only has the share-of-total 
increased but absolute dollars for R&D work con- 
ducted by Federal personnel have also grown in 
every year of the series, even in the years after 
1967 when the overall Federal effort was declin- 
ing. It should be noted that intramural performance 
includes. In addition to direct R&D work, costs 
for Federal personnel engaged in planning and 
administering intramural and extramural pro- 
grams. 

Extramurally, the principal performing sector 
continues to be industry. In 1971, however, the 
share of R&D work perfoi-med by industrial firms 
(including industrially administered FFRDC's) fell 
to an estimated 53 percent of the Federal R&D 
total, the lowest since 1956. This downward shift 
is a direct reflection of the cutbacks in NASA 
and AEG development programs, largely carried 
out by Industrial performers. The estimated in- 
dustry share for 1972 will rise to 54 percent 
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* Includes Federally Funded Research and Development 
Centers (FFROC's) administered by industrial firms. 

SOURCE: National Science Foundation 



because of the important rise in DOD develop- 
ment programs, well surpassing the continued 
declines planned by NASA and AEC. There will 
also be some increased contracts to industry from 
agencies working on environmental problems. 

The university and college share of the Fed- 
eral performance total has risen from 6 percent 
in 1960 to an estimated 11 percent for 1971 and 
1972. This rise in the ratio is consistent with 
the rise of research programs, both basic and 
applied, within the budgets of an increasing num- 
ber of Federal agencies. FFRDC’s administered by 
universities were expected to perform 5 percent 
of all Federal research and development in 1971, 
about the same share they have accounted for 
since 1961. 

Other nonprofit Institutions (including 
FFRDC's) have represented about 4 percent of 
the total since 1965 and continue at that level 
in the current budget period. 

FIELDS OF SCIENCE 

A summary of broad changes since 1960 in 
the relative emphasis on major fields of science 
within the federally supported research total is 
shown below: 

Fl«ld of Sclonco Rtsoarch obligations 

1960 1171 (ost.) 

Total (millions of dollars) $1,941 $5,995 

Ptrcont Distribution 



Life sciences 


26 


29 


Psychology 


2 


2 


Physical sciences* \ 


31 


17 


Environmental sciences * f 


11 


Mathematics 


1 


2 


Engineering 


36 


34 


Cuciai sciences 


2 


5 


Other sciences 


2 


1 



t sciences end environments! sciences were not sepsrstely identified prior 



Among the more important shifts since 
1960 are the rise in the share of the life sciences 
(supported mainly by HEW, USDA, and NASA) 
and the decline in the combined share of the 
physical and environmental sciences. The latter 
fields together received 28 percent of all research 
support in 1971, compared with 31 percent In 
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1960. The comparable share was as high as 36 
percent in 1964. At present the physical sciences 
are supported chiefly by NASA, AEG, and DOD, 
and the environmental sciences are supported 
mostly by NASA and DOD. 

Another significant change since 1960 has 
been the substantial increase in the share of the 
social sciences, from 2 percent of the research 
total to a current 5 percent. The social sciences 
ate chiefly supported by HEW, Office of Economic 
Opportunity (OEO), USDA, and NSF. In contrast, 
the share of the engineering sciences, funded pri- 
marily by DOD and NASA, has fallen somewhat. 

The relative positions of the fields tend to 
shift somewhat from year to year, and shifts do 
not always continue steadily in the same direc- 
tion. However, dollar support to all the major 
fields has increased considerably over the 
1960-72 timespan. 



Geographic Distibution 

This report includes a survey of the geo- 
graphic distribution of actual Federal R&D obli- 



gations for 1970, the fifth such study to be made." 
It now becomes Increasingly possible to observe 
certain constants in the Federal R&D funding pat- 
tern by States. 

For example, in all years of these surveys — 
1963, 1965, 1968, 1969, and 1970— the 10 
States leading in Federal R&D support received 
71 percent of the total obligations. In all the 
years studied, 11 States composed a group from 
which the "leading 10" were derived. The order 
of the leading 10 tended to change from one year 
to another, but between 1969 and 1970 there 
was no change at all. California, New York, and 
Maryland were always the three leading States, 
and in that order. However, California's share, at 
35 percent of the Federal total in 1963, had de- 
clined to 26 percent by 1970. 

In 1970 more than $100 million each in 
Federal R&D obligations was received by 23 
States, while 26 States each received as much as 
1 percent of the total on a rounded basis, almost 
the same situation as in 1963, 1965, 1968, and 
1969. The one-half of all States that are the Fed- 
eral R&D leaders tend to be the same States year 



^ In 1970 ten agencies were surveyed, representing 98 percent 
of total Federal R&D obligations in that year. They were DOD, 
NASA, AEC, HEW, DOT, NSF, USDA, Interior, OEO, and Com- 
merce. 
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gations for 1970, the fifth such study to be made.® 
It now becomes increasingly possible to observe 
certain constants in the Federal R&D funding pat- 
tern by States. 

For example, in all years of these surveys — 
1963, 1965, 1968, 1969, and 1970— the 10 
States leading in Federal R&D support received 
71 percent of the total obligations. In all the 
years studied, 1 1 States composed a group from 
which the "leading 10" were derived. The order 
of the leading 10 tended to change from one year 
to another, but between 1969 and 1970 there 
was no change at all. California, New York, and 
Maryland were always the three leading States, 
and in that order. However, California’s share, at 
35 percent of the Federal total in 1963, had de- 
clined to 26 percent by 1970. 

In 1970 more than $100 million each in 
Federal R&D obligations was received by 23 
States, while 26 States each received as much as 
1 percent of the total on a rounded basis, almost 
the same situation as in 1963, 1965, 1968, and 
1969. The one-half of all States that are the Fed- 
eral R&D leaders tend to be the same States year 



2 In 1970 ten agencies were surveyed, representing 98 percent 
of total Federal RAD obligations in that year. They were DOD, 
NASA, AEG, HEW, DOT, NSF, USDA, Interior, OEO, and Com- 
merce, 



after year. Once the various resources of a State 
are used for R&D performance, they are likely 
to become bette.*- organized for future R&D per- 
formance and in this way a capability Is built that 
tends to grow. Often the performance of FederaJ 
R&D work by a performer in a given location en- 
courages the rise of different types of performers 
nearby. Thus, R&D firms have grown up near Fed- 
eral laboratories and test facilities, and university- 
run FFRDC’s have been located near administer- 
ing universities. 

Most States that are heavily engaged in Fed- 
eral R&D work are highly industrialized and con- 
tain aircraft and electronics manufacturing firms, 
electrical equipment and communications firms, 
machinery and chemical producers. Also, most of 
the States leading in Federal R&D support to In- 
dustrial firms show strength in other performer 
categories; they are among the leaders in Federal 
R&D support to universities, to other nonprofit 
institutions, and to Federal intramural centers. 

However, when funding is analyzed on a per- 
former basis among the less supported States 
(below the leading 10 or 15), universities and col- 
leges are likely to represent the most actively 
used sector because Federal R&D support to this 
kind of performer is more widely dispersed than 
to others. 
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THE CURRENT PERIOD 

The status of the Federal basic research effort from 196? 

Federal obligations for basic r« 

IDollars in millior 



SECTION 2. 

basic research 



Basic research is systematic, intensive study 
directed toward fuller scientific knowledge or 
understanding of the subject studied, in which 
the investigator is motivated primarily by the 
desire to pursue knowledge for Its own sake. It 
is generally free from the need to meet immediate 
objectives and tends to explore a broad field, seek- 
ing to increase the understanding of natural laws. 
The span of basic research covers investiga- 
tions in which the new knowledge itself is the 
major goal as well as studies in which the new 
understanding is regarded as part of the ground- 
work for subsequent applications to further 
economic growth, national defense, or the solution 
of social and other problems. 
Universities and colleges account for more 
than one-half of all the basic research performed 
in the United States, and the close relationship 
of such work to the education and training of 
scientists and engineers is a key aspect of 

academic science. 



Agency 




1969 




$2,094 j 


MAfinn&i $inH Administfdtion 


678 

371 

248 

285 

276 

236 


DAniirtmAnt nf Haalth Ediicetion. and Welfare - 


FoiindatiOH- 


FnArcrv nnmmi^slnn ^ - 


DenartmAnt of Defense . 


Other agencies - 





• In 1970, for the first time in 15 years, total • 
Federal support for basic research declined, 
mostly reflecting the drop in funding for NASA 
and, secondarily, a decrease for DOD. 



• In 1971, while NASA continued to drop, HEW 
and NSF made impressive gains in their basic 
research programs, and the overall upward 
trend was resumed. 
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THE CURRENT PERIOD 

The status of the Federal basic research effort from 1969 to 1972 is as follows; 

Federal obligations for basic research, by agency 

[Dollars in millions] 






Actual 


Estimates 




Agency 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 




$2,094 


$2,062 


-1.5 


$2,165 


+5.0 


$2,399 


+10.8 


1 A AfifTlIlTI STre'tlOn ^ 


678 


637 


-6.0 


626 


-1,7 


688 


4-9.9 

+8.0 


pjaXIOTiSI ciiiu o|^av^ ■■ 

Anri Welfare 


371 


388 


+4.6 


452 


+16.5 


488 


ueperxMienx ot n“wixn» aiiu TTd»aiw- ------- • 

PmmHAtinn - . ----- 


248 


245 


-1.2 


285 


+16.3 


400 


+40.4 

-4.3 

+0.8 

+11.0 


PlaXIOnal OL»lfSlH-w r WMi ivjciiiwi f — 

A^nmir PnAFav r^nmmission -- - - - 


285 


287 


+0.7 


278 


-3.1 


266 

245 




276 


247 


-10.5 


243 


—1.6 


lyCpsirrnciiX — 

other agencies - - - 


236 


258 


+9.3 


281 


+8.9 


312 



• In 1970, for the first time in 15 years, total 
Federal support for basic research declined, 
mostly reflecting the drop in funding for NASA 
and, secondarily, a decrease for DOD. 

• In 1971, while NASA continued to drop, HEW 
and NSF made impressive gains in their basic 
research programs, and the overall upward 
trend was resumed. 



• The 1972 total showed a significant gain, pri- 
marily engendered by NSF, NASA, and HEW, 
although all agencies except AEC reported in- 
creases in basic research. 



• Eleven agencies other than the leading five 
sponsored basic research programs in the cur- 
rent period. They accounted for 13 percent of 
the total in 1971. 
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TRENDS 

• Basic research has shown a more consistent 
growth trend than the Feceral R&D total. From 
1960 to 1967 its 19-percent average annual 
rise was much more rapid than the 12-percent 
rise for research and development as a whole; 
from 1967 to 1970, while the R&D total was 
falling, basic research held to almost the same 
yearly level. 

• In the current period basic research has re- 
sumed an upward pace. In both 1971 and 1972 
it was expected to grow faster than overall re- 
search and development. 

• The share of basic research in the Federal R&D 
total will have risen from 8 percent in 1960 to 
an estimated 14 percent in 1972. In recent 
years this rise was due more to a decrease in 
development funding than a rise in basic re- 
search funding until 1971 and 1972 when the 
rise in basic research dollars was more influ- 
ential in increasing the basic research share. 



AGENCIES 

• Five agencies — NASA, HEW, NSF, AEG, and 
DOD — accounted for 89 percent of the total in 
1960, and again in 1967, but 87 percent in 
1971. However, the relative shares of their in- 
dividual programs varied from one year to 
another. 

• NASA has led since 1961 in basic research 
support, and usually by a wide margin, although 
its share of the Federal total has dropped some- 
what in recent years. The high point was 33 
percent in 1964, but the share was an esti- 
mated 29 percent in 1971. 

• The chief reason for NASA's high level of basic 
research support lies in the nature of its ex- 
periments, which call for large outlays for ex- 
pendable equipment, such as launch vehicles 
and spacecraft. 




• 1970 was the first year since 1960 that NASA's 

basic research obligations dropped; they were 
expected to fall somewhat further in 1971 but 
to rise again in 1972 to the highest level on 
record. ' 

• DOD was the leading basic research support 
agency in 1960, but from 1963 through 1970 
it was in an intermediate position, and in 1971 
and 1972 DOD was expected to account for 
the smallest basic research effort of the five 
leading agencies. 

• Since 1963 HEW has been the second largest 
supporter of basic research. Its programs cover 
fundamental research investigations In the im- 
portant branches of biomedicine and health. 
From 1960 to 1967 its average annual growth 
rate was second only to that of NASA and 
equal to that of NSF. From 1967 to 1971 HEW 
shared with NSF the highest rate of growth 
among the leading agencies. 
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• 1970 was the first year since 1960 that NASA's 
basic research obligations dropped; they were 
expected to fall somewhat further in 1971 but 
to rise again in 1972 to the highest level on 
record. 

• DOD was the leading basic research support 
agency in 1960, but from 1963 through 1970 
it was in an intermediate position, and in 1971 
and 1972 DOD was expected to account for 
the smallest basic research effort of the five 
leading agencies. 

• Since 1963 HEW has been the second largest 
supporter of basic research. Its programs cover 
fundamental research investigations in the im- 
portant branches of biomedicine and health. 
From 1960 to 1967 its average annual growth 
rate was second only to that of NASA and 
equal to that of NSF. From 1967 to 1971 HEW 
shared with NSF the highest rate of growth 
among the leading agencies. 



• NSF, which matched the growth rate of HEW 
from 1960 to 1971, fosters the extension of 
knowledge in every scientific field, mostly 
through grants to universities and colleges. In 
the current period NSF has taken on certain 
of the basic research programs relinquished for 
policy reasons by DOD and other agencies. 

• AEG has continued to carry on basic research 
activities in support of its total mission of ex- 
ploring atomic energy and developing uses for 
it. But in 1971 and 1972, Its programs de- 
creased slightly, and in 1972 AEG is expected 
to be the sole agency with reduced basic re- 
search support. 

• Gertain of the other agencies reflect important 
Increases between 1970 and 1972; they are 
Commerce, USDA, and the Smithsonian. 
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• The share of basic research in agency R&D 
budgets varies widely. DOD, for example, de- 
voted 3 percent of its R&D budget to basic re- 
search in 1971; NSF, 83 percent; and NASA, 
19 percent. The Smithsonian was the only 
agency to direct 100 percent of its effort to 
basic research. Special factors related to pro- 
gram objectives and missions determine the 
role each agency assigns to basic research. 
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PERFORMERS 

• Federal basic research work is directed to every type of perfor 
and Federal intramural organizations account for the bulk of t 



Federal obligations for basic research, b) 

IDoflars in millions] 



Performer 



Total . 



Federal intramural.. 

Industrial firms* - 

Universities and colleges 

FFRDC’s administered by universities. 

Other nonprofit institutions » 

other 



Actual 


1969 


1970 


$2,094 


$2,06;: 


577 


65? 


399 


321 


766 


m 


255 


2b J 


73 


6 ' 


25 





' IncludEs Federally Funded Research and Development Centers (FFRDC'a) administered by this sector. 



• All sectors received increased funding in 1971, 
and most of them showed even greater in- 
creases in funding for 1972. 



• The 1972 anticipated increase in basic research 
obligations to universities and colleges is the 
largest dollar increase for any performing sec- 
tor. It primarily reflects a rise in NSF support. 



• Intrarr 
re sea n 
NASA 
suppo 
the cLi 
mural 
to 27 



• Since 1961 HEW has been the leading support 
agency for Federal basic research at universi- 
ties and colleges, through grants in biomedi- 
cine, mental health, and related areas. In 1972, 
however, NSF is scheduled to become the chief 
agency in basic research support to this sector. 



DOD’ 
assigr 
currer 
tween 
reduc; 
DOD’i 
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• The NSF funding increase to universities and 
colleges includes high-priority research projects 
dropped by other agencies as well as other 
basic research programs. These include basic 
research work within the RANN (Research Ap- 
plied to National Needs) program and research 
with a high potential for providing a funda- 
mental understanding of relevant scientific 
problems. 
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PERFORMERS 

• Federal basic research work is directed to every type of performer, although universities and colleges 
and Federal intramural organizations account for the bulk of the effort. 



Federal obligations for basic research, by performer 



[Dollars in millions] 



Performer 

Total 


Actual 


Estimates 




1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 


$2,094 


$2,062 


—1.5 


$2,165 


-1-5.0 


$2,399 


+10.8 


Federal intramural - 


577 


658 


+14.0 


669 


■H.7 


705 


+5.4 


1 ndustrial firms • - - 


399 


320 


—19.8 


351 




434 


+23.6 


Universities and colleges-. 


766 


718 


-6.3 


744 


+3.6 


843 


+13.3 


FFRDG’s administered by universities-., 


255 


267 


+4.7 


283 


+6.0 


286 


+1.1 


Other nonprofit institutions » 


73 


63 


-13.7 


69 


+9.5 


76 


+10.1 




25 


35 


+40.0 


49 


■i’40. 0 


55 


+12.2 



• Includes Federally Funded Research and Development Centers (FFRDC’s) administered by this sector. 



• All sectors received increased funding in 1971, 
and most of them showed even greater in- 
creases in funding for 1972. 

• The 1972 anticipated increase in basic research 
obligations to universities and colleges is the 
largest dollar increase for any performing sec- 
tor. It primarily reflects a rise in NSF support. 

• Since 1961 HEW has been the leading support 
agency for Federal basic research at universi- 
ties and colleges, through grants in biomedi- 
cine, mental health, and related areas. In 1972, 
however, NSF is scheduled to become the chief 
agency in basic research support to this sector. 



• The NSF funding increase to universities and 
colleges includes high-priority research projects 
dropped by other agencies as well as other 
basic research programs. These include basic 
research work within the RANN (Research Ap- 
plied to National Needs) program and research 
with a high potential for providing a funda- 
mental understanding of relevant scientific 
problems. 



• Intramural performance, second in size of basic 
research effort, rose in 1970, 1971, and 1972. 
NASA continues to be the largest intramural 
supporter, but was scheduled for reduction in 
the current period with its share of the intra- 
mural total dropping from 36 percent in 1970 
to 27 percent in 1972. 






DOD’s basic research programs were formerly 
assigned for the most part to universities, but 
currently they are almost equally divided be- 
tween the intramural and university sectors. The 
reduction in university support largely reflects 
DOD's recent limitation on basic research to 
that which has a direct and apparent relation- 






ship to a mission or function of the Depart- 



ment. 



• For the third largest sector, industrial firms, 
NASA is by far the leading basic research sup- 
port agency. This agency scheduled a moderate 
increase for 1971 and an important increase 
for 1972, primarily related to work on the Sky- 
lab and VIKING projects and to initiation of the 
Outer Planets/Grand Tour project. Almost the 
entire industry gain for 1972 will be derived 
from NASA programs. 




37 



9 



i 



Federal obligations for basic research^ by performer and agency, FY 1971 (est.) 

{Dollars in millions] 





NASA 


HEW 


NSF 


AEC 


OOD 




Federal intramural 




134 


18 


1 


101 


Industrial firms 




4 


2 


1 


22 


FFRDC's administered by 












industrial firms 




— 


1 


29 


— 


Universities and colleges 


|HH 


248 


217 


74 


111 


FFRDC's administered j 












by universities 




2 


31 


170 


1 


Other nonprofit Institutions j 




39 


10 


2 


5 



OTHER 



FFRDC’s administered by 
other nonprofit institutions 

Other 



a 

6 



43 



1 

18 



-5/ Less than $500,000. 



• NASA is the only agency where the chief per- 
forming sector is industry. NASA also uses its 
own facilities and personnel extensively and is 
the leading agency supporter of intramural 
work. 

• For HEW, NSF, and DOD, universities and col- 
leges do more basic research than any other 
sector. 



• In the case of AEC, university-administered 
FFRDC's receive more support than universities 
and colleges proper, which are next in use, and 
industry-administered FFRDC's receive the 
third largest amount of support. 

• For agencies with smaller basic research pro- 
grams, the Federal intramural sector usually 
accounts for the bulk of the work. 
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• The share of the basic research total per- 
formed by the university and college sector has 
dropped from 40 percent in 1960 to 34 per- 
cent in 1971. However, this sector remains the 
leading one since the university atmosphere 
is more conducive than any other to the con- 
duct of basic research. 



• The Federal intramural share of the total has • 
tended to increase since 1960, from 26 percent 
that year to 31 percent in 1971, due primarily 
to increased work on the part of NASA, next, 
to the growth of in-house work on the part of 
HEW and, lastly, to increased effort by agen- 
cies other than DOD, NASA, AEG, and HEW. 
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;r- • The Federal intramural share of the total has 

as tended to increase since 1960, from 26 percent 

?r- that year to 31 percent in 1971, due primarily 

he to increased work on the part of NASA, next, 

re to the growth of in-house work on the part of 

n- HEW and, lastly, to increased effort by agen- 

cies other than DOD, NASA, AEC, and HEW. 



• Industrial performance of basic research rose 
from 15 percent of the total in 1960 to a high 
of 23 percent in 1963, but in 1971 it was ex- 
pected to be 16 percent. The whole trend of 
industrially performed basic research has been 
strongly influenced by NASA, which accounts 
for 80 to 90 percent of the total for this 
sector. The somewhat higher estimated industry 
share for 1972 is almost entirely due to the 
NASA increase. 
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FIELDS 

• In the current period the distribution of the 
Federal basic research effort by fields of sci- 
ence is as follows: 



Federal obligations for basic research, by field of science 



IDollars tn mtliionsj 



Field of science 


Actual 


Estimates 


1970 


1971 


1972 


Ob- 

IlgB' 

tions 


Per- 

cent 

share 


Ob- 

liga- 

tions 


Per- 

cent 

share 


Ob- 

liga- 

tions 


Per- 

cent 

share 


Total 


$2,062 


100 


$2,165 


100 ^ 


$2,399 


100 


Life sciences 


577 


28 


631 


29 


735 


31 


Psychology 


57 I 


3 


60 


3 


66 


3 


Physical sciences, 


704 


34 


726 


34 


730 


30 


Astronomy 


204 


10 


214 


10 


189 


8 


Chemistry 


143 


7 


145 


7 


187 


8 


Physics 


353 


17 


358 


17 


352 


15 


Other 


5 


(•) 


8 


(*) 


2 


(•) 


Environmental sciences. 


352 


17 


362 


17 


419 


17 


Atmospheric sciences. 


173 


8 


173 


8 


198 


8 


Geological sciences.,. 


124 


6 


122 


6 


141 


6 


Oceanography 


55 


3 


62 


3 


75 


3 


Other 






5 


(0 


5 


(>») 


Mathematics,. 


59 


3 


53 


2 


58 


2 


Engineering 


243 


12 


240 


11 


248 


10 


Social sciences 


66 


3 


81 


A 


100 ; 


4 


Other sciences 


4 


(0 


12 


1 


43 


2 



» Less than 0.5 percent. 



• The physical sciences in 1971 were expected 
to account for 34 percent of total basic research 
funds, chiefly from NASA and AEC, and the en- 
vironmental sciences for 17 percent, mainly 
from NASA. Their combined total of 51 percent 
compares with 52 percent for the same fields in 
1960. (They were not separately identified prior 
to 1967.) 

• Obligations to the life sciences amounted to 29 
percent of the total in 1971; more than one-half 
of these obligations were scheduled by HEW. 
Obligations to the life sciences in 1960 were 28 
percent of the basic research total. 

• The engineering sciences made up 11 percent, 
compared with 13 percent in 1960, and were 
primarily supported by NASA and DOD. 

• The social sciences represented 4 percent of 
the total in 1971, up from 1 percent in 1960, 
with HEW and NSF the principal agency sup- 
porters. 

• The psychological sciences accounted for 3 
percent of the total in 1971 and the mathe- 
matical sciences 2 percent, about the same 
respective shares as they represented In 1960. 



(For detailed data on this section see appendix tables C-29 
through C47, C-76, C-77, C-79, C-89, C-100, C-105, and C-109.) 
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SECTION 3. 

applied research 



Applied research is systematic, intensive study 
to react) fuller knowledge or understanding 
concerning the means by which a recognized need 
may be met. Applied research draws upon the 
existing knowledge created by basic research and 
in its turn creates additional knowledge. It differs 
from basic research in that it concentrates in 
limited areas and is pointed toward specific 
practical ends rather than toward investigation 
for its own sake. In the course of applied research 
activities the first steps are taken to reduce an 
abstract idea to a useful purpose, frequently as a 
forerunner to development. 



THE CURRENT PERIOD 

Changes in applied research obligations in the current peri 

Federal obligations for applied rese 

(Dollars in millions] 



Agency 



Total - - 

Department of Defense. 

Department of Health, Education, and Welfare- 
National Aeronautics and Space Administration 

Department of Agriculture 

Atomic Energy Commission., 

Department of Transportation-^ 

Department of the Interior 

Department of Commerce 

Environmental Protection Agency. 

Vete»’ans Administration, 

National Science Foundation, 

Office of Economic Opportunity. - 

Department of State - 

Other agencies 



• The 1969-72 period Indicates a steady rise in 
total applied research obligations after an al- 
most 5-percent decline from 1968 to 1969. 
Nearly all agencies were expected to contribute 
to this growth. 



• In 1970 the important growth in applied re- 
search derives more from growth for DOD than 
any other agency, although the only agencies 
to experience significant reductions were HEW 
and Interior. 



• The decrease for Interior was entirely due to 
the transfer of the Bureau of Commercial Fish- 
eries to the National Oceanic and Atmospheric 
Administration (NOAA) within Commerce and 
the Federal Water Quality Administration to 



1969 



$ 3,145 

1,135 

803 

618 

145 

132 

51 

109 

29 



43 

11 

11 

16 

42 
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• In 1971 and 1972 HEW reversed its 1970 drop in 
with important increases that were expected to so 



APPLIED RESEARCH 



THE CURRENT PERIOD 

Changes in applied research obligations in the current period are shown below: 

Federal obligations for applied research, by agency 



[Dollars in millions] 







Actual 


Estimates 


Agency 




1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 




$3445 


$3,540 


+12.6 


$3,830 


+8.2 


$4,244 


+10.8 




1435 


1,310 


+16.4 


1,236 


-5.6 


1,388 

1,002 


+ 12.3 
+10.1 
+2.6 
+3.6 




803 


741 


-7.7 


910 


+22.8 


uepaixrneni ot ritsaiint cuuvra liuii# oi»u 

A A ^ 4 4^1^ o A ^ 1 n 1 Stf ion ^ ^ — 


618 


773 


+254 


852 


+10.2 


874 

176 

145 

161 

91 

86 

70 


iMsxtondi MeronauiiL-5> anci 


145 


156 


+7.6 


170 


+8.7 




132 


146 


+10,6 


145 


—0.8 


— o.z 
+78.3 
+8.8 
+9.7 
+26.6 


nf Tranconrf Ji'tinn _ — 


51 


67 


+31.4 


90 


+34.4 




109 


72 


-33.9 


84 


+16.9 


Af om mF^rAA — 


29 


55 


+89.7 


78 


+42.8 
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56 


+16 . 8 




43 


63 


+23.3 


55 


+5.3 


55 

70 

37 

28 

61 


+67.0 

+1.0 

+11.2 

+22.0 


^AiPnAo Poll ^ 


11 


30 


+172.7 


42 


+41.4 




11 


28 


+154.5 


37 


+32.2 




16 


19 


+18.8 


25 


+34.2 




42 


42 




50 


+19.0 



• The 1969-72 period indicates a steady rise in 
total applied research obligations after an al- 
most 5-percent decline from 1968 to 1969. 
Nearly all agencies were expected to contribute 
to this growth. 

• In 1970 the important growth in applied re- 
search derives more from growth for DOD than 
any other agency, although tho only agencies 
to experience significant reductions were HEW 
and Interior. 

• The decrease for Interior was entirely due to 
the transfer of the Bureau of Commercial Fish- 
eries to the National Oceanic and Atmospheric 
Administration (NOAA) within Commerce and 
the Federal Water Quality Administration to 
EPA. 



• In 1971 and 1972 HEW reversed its 1970 drop 
with important increases that were expected to 



bring about the highest applied research totals 
on record for this agency. 

• DOD experienced an overall loss in 1971, 
brought about by reductions in all three serv- 
ices and the Defense Agencies, but between 
1969 and 1972 the Department showed an 
overall gain of 22 percent. Three-quarters of 
this gain represented Air Force programs. 

• Within HEW the National Institutes of Health In 
the current period is undergoing expansion in 
applied research, mainly spurred by cancer 
investigations, heart and lung studies, child 
health and eye research. The Office of Educa- 
tion's larger applied research efforts are di- 
rected to vocational education and education 
for the handicapped. 

• NASA in 1970 and 1971 registered important 
increases in applied research obligations. These 
include fuither funding for work on earth re- 
sources surveys and the space station. 
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• The substantial increases in the applied re- 
search efforts of DOT in 1971 and 1972 arise 
mostly from the transfer of development funds 
to applied work on the new air traffic control 
system and from work on aircraft safety and 
air quality within the Federal Aviation Ad- 
ministration, and from extended planning, fore- 
casting, and systems analysis in the Transpor- 
tation Systems Center within the Office of the 
Secretary. 

• Commerce, EPA, and NSF are three other agen- 
cies whose applied research programs in the 
1970-72 period contribute fairly substantially 
to overall growth. For Commerce most of the 
applied research increases are for NOAA pro- 
grams; for the newly organized EPA they are 
largely for work on water pollution and air 
pollution; and for NSF they are mainly for the 
new Research Applied to National Needs 
(RANN) program and the International Decade 
of Ocean Exploration (IDOE) program, initiated 
in 1971 with NSF as the lead agency. 



TRENDS 

• Applied research shows a steep growth trend 
from 1960 to 1966, reflecting the strong 
buildup of DOD and NASA programs. By the 
end of that period Federal applied research 
had established a level above $3 billion an- 
nually. 

• Between 1966 and 1969 the applied research 
activities of the two leading agencies (DOD and 
NASA) declined considerably, but this loss was 
to a great extent offset by growth in applied 
research on the part of HEW, AEC, and most of 
the other agencies. Nonetheless, the overall 
total declined somewhat. 

• From 1961 through 1969 applied research 
maintained a steady 20- to 22-percent range 
in its share of the Federal R&D total. 




• In 1970 applied research rose, in contrast to 
the drop in the overall R&D curve. Chief con- 
tributors to this rise were DOD and NASA. 

• For the current (1970-72) period applied re- 
search shows a powerful upward trend spurred 
by programs of most of the leading agencies. 
In 1972, for the first time, the applied research 
total is expected to cross the $4 billion level. 

• The 1971 and 1972 estimates indicate that, 
for the first time, applied research will repre- 
sent as much as 25 percent of all Federal 
R&D obligations. 
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• In 1970 applied research rose, in contrast to 
the drop in the overall R&D curve. Chief con- 
tributors to this rise were DOD and NASA, 



• For the current (1970—72) period applied re- 
search shows a powerful upward trend spurred 
by programs of most of the leading agencies. 
In 1972, for the first time, the applied research 
total Is expected to cross the $4 billion level. 



• The 1971 and 1972 estimates Indicate that, 
for the first time, applied research will repre- 
sent as much as 25 percent of all Federal 
R&D obligations. 



• Of the 33 agencies reporting in the current 
period, 32 conducted applied research pro- 

grams. The one exception was the Smithsonian 
Institution, 

• Three agencies— DOD, HEW, and NASA— con- 
tinue to dominate the Federal applied research 
effort. In 1971 they accounted for 78 percent 
of the Federal agency total. Most of the overall 
dollar rise from 1960 to 1967 was caused by 
their rapidly growing programs. From 1967 
to 1971, however, their applied research pro- 
grams grew far more slowly, or declined, while 
higher growth rates were registered by most 
other agencies, especially DOT. 

• Throughout the 1960-71 period DOD was the 
chief agency to support applied research. 
Hence its 10-percent average annual growth 
rate in the 1960-67 period strongly influenced 
the rise in the Federal total, and its 1-percent 
decline rate in the 1967-70 period had a some- 
what depressing effect on the overall trend. 

• HEW reflects almost sustained applied research 
growth in the 1960-71 timespan. although its 
rate of expansion from 1960 to 1967 was 
much more rapid than from 1967 to 1971. A 
drop in applitd research in 1970 was more 
than made up in 1971. 

• In the 1960-67 period NASA reflected an ex- 
ceptionally high average annual growth rate 
and, despite the decline that set in between 
1966 and 1969, showed a small average an- 
nual increase between 1967 and 1971. ln 
1971 and 1972 NASA's applied research efforts 
were scheduled to expand considerably and 
attain the highest levels thus far. 

• In both periods USDA's growth rate was very 
evenly sustained. This agency has showed some 
gain In applied research ooligations every year 
from 1960 to 1971. 
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Federal obligations for applied research, 
by agency, FY 1960, 1967, and 1971 (esl.) 



{Millions 01 dollars) 




SOURCE: Nanonal Science Foundation 



• AEC, on the other hand, experienced a slight 
net loss between 1960 and 1967, followed 
by a notable expansion in its applied research 
programs from 1967 to 1971. 



• In the 1967-71 period, aside from DOT, for 

which large gains were chiefly recorded by the 
Federal Highway Administration, growth was 
also strongly evidenced by Commerce, NSF, 
and the Office of Economic Opportunity (OEO). 



• Although applied research is part of the R&D 
support activities of almost every agency, the 
share in these activities varies widely among 
agencies. 

• At the lower extreme AEC planned to direct only 
11 percent of all R&D obligations to applied 
research in 1971 whereas six independent 
agencies and seven agency subdivisions at the 
other extreme planned to devote 100 percent 
to applied research. 
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• Although applied research is part of the R&D 
support activities of almost every agency, the 
share in these activities varies widely among 
agencies. 

• At the lower extreme AEC planned to direct only 
11 percent of all R&D obligations to applied 
research in 1971 whereas six independent 
agencies and seven agency subdivisions at the 
other extreme planned to devote 100 percent 
to applied research. 
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PERFORMERS 



dLcted°to rt'h'InVh ™'''' Government, and the dollar obligations 

airectea to each in the current period are given below; ^ 

Federal obligations for applied research, by performer 

IDollars in millions] 



Performer 



Total-. 



Federal intramural 

Industrial firms A 

Universities and colleges ^ 

FFRDC*s administered by universities. 
Other nonprofit institutions » 

Other 



‘ Includes Federelly Funded Research end Development Centers (FFRDC's) administered by this sector, 



1 Actual 


Estimates 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 


$3,145 


$3,540 


-fl2.6 


$3,830 


-H8.2 


$4,244 


+10.8 


1,195 

848 

643 

139 

226 

95 


1,375 j 
1,047 
633 
150 
250 
85 


-H5.1 

-1-23.5 

-1.6 

-f7.9 

-H0.6 

—10,5 


1,433 j 
1,126 
727 
145 
280 
120 


+4,2 
' +7,5 

+14.8 
-3,2 
+11.9 
+40.6 


1,519 

1,315 

826 

150 

305 

131 


[ +6.0 
+16.9 
+13.5 
+3.2 
+8.9 
+8.9 



• In the 1969-72 period the strong general rise 
in Federal applied research programs has af- 
fected all sectors. Most of them show increases 
from one year to the next. 



Industrial work has revealed the greatest ten- 
dency to fluctuate as a result of program 
changes by DOD and NASA. In 1970 funds to 
this performing sector rose by 24 percent after 



Federal obligations for applied research, by performer and agency, FY 1971 (est.) 

(Dollars in millions] 



HEW NASA USOA 



DOT OTHER 



Federal intramural 
Industrial firms 



FFRDC's administered 
by industrial firms 




Universities and colleges 



FFRDC's administered by 
universities 



Other nonprofit institutions 



FFRDC’s administe.ed by other 
nonprofit institutions 



Other 

•2/ Lets than $E00,000. 
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research work for the Federal Government, and the dollar obligations 
riod are given below: 

>1 obligations for applied research, by performer 

IDotlars in millions] 





Actual 


Estimates 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 




$3,145 


$3,540 


-H2.6 


$3,830 


+8.2 


$4,244 


+10.8 




1,195 


1,375 


-H5.1 


1,433 


+4.2 


1,519 


+6.0 




848 


1,047 


+23.5 


1,126 


+7.5 


1,315 


+16.9 




643 


633 


-1.6 


727 


+ 14.8 


' 826 


+13.5 




139 


150 


+7.9 


145 


-3.2 


150 


+3.2 




226 


250 


+10.6 


280 


+11.9 


305 


+8.9 




95 


85 


-10.5 


120 


+40.3 


131 


+8.9 



iters (FFRDC's) administered by this sector. 



ig general rise 
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• Industrial work has revealed the greatest ten- 
dency to fluctuate as a result of program 
changes by DOD and NASA. In 1970 funds to 
this performing sector rose by 24 percent after 



applied research, by performer and agency, FY 1971 (est.) 

(Dollars in millions] 



DOD HEW NASA USDA AEC DOT OTHER 




a decline of several years. A further rise is ex- 
pected to continue through 1972. 

• However, in the current period the chief per- 
forming sector for overall Federal applied work 
still continues to be the ‘federal one, and mod- 
erate increases are expected each year. 

• Universities and colleges, the third largest area 
of performance for Federal applied research, 
declined slightly in 1970 from 1969, but then 
resumed the rise recorded since 1963. In the 
current period they are mostly funded by HEW 
next by DOD, USDA, NASA, and NSF. 



• All major applied research support agencies 
except AEC direct an important portion of their 
work to their own laboratOMes and facilities 
(HEW less than the rest). 

•' For DOD the most prominently used sector is 
industry, even though this agency also uses its 
own personnel for a substantial portion of its 
applied research work. 

• HEW directs most of its applied research funds 
to universities and colleges, the next largest 
amount (in 1971) to other nonprofit institu- 
tions, and the third largest amount to its own 
facilities. 

• NASA. USDA, and DOT are three leading sup- 
port agencies that use their own personnel and 
facilities for applied research more than any 
other performing group. NASA and DOT also 
use industry importantly, and USDA places a 
sizable share of its work in universities and 
colleges. 

• AEC uses FFRDC’s administered by each sector 
far more than it uses the sectors proper. AEC 
is unique in that almost none of its work is car- 
ried out directly in its own facilities by its own 
personnel. 



49 







- - ' - 80.0 




i>-> vi^'i " ; ''m?' » St" ' ^ ~ s.:» ' " ' ' ' S * VV ^ ' 






71 72 

iHQi): 



• By 1967 Federal intramural performance of 
applied research had risen to a point almost 
equal to industrial performance (including 
FFRDC's). Thereafter, the intramural effort con- 
tinued to increase and so did its share of the 
applied research total. As the leading sector in 
1971, its share was 37 percent of the total. 



• From 1966 to 1969 obligations to industrial 
firms dropped yearly, but then started a rising 
trend. In 1971 dollar obligations to industry 
amounted to 29 percent of the total, compared 
with 27 percent in 1969, and 45 percent in 
1963. 






of • From 1966 to 1969 obligations to industrial 
ist firms dropped yearly, but then started a rising 

ng trend. In 1971 dollar obligations to industry 

•n- amounted to 29 percent of the total, compared 

he with 27 percent in 1969, and 45 percent in 

in 1963. 

3l. 



• From 1963 to 1972 funds for applied research 
activities at universities and colleges rose con- 
sistently. The great bulk of this support came 
from HEW and was large enough to offset de- 
creases in DOD support after 1966. The uni- 
versity and college sector increased its share 
of the applied research total from 14 percent 
to 19 percent in this period. 
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FIELDS 

The distribution of applied research obliga- 
tions to major fields of science In the current pe- 
riod is as follows: 



F«d«ral obligations for applied research, 
by field of science 

lOoHars in millions] 



Fl«1d of science 


Actual 


Estimates 


1970 


1971 


1972 


Ob- 

•iga- 

tions 


Per- 

cent 

share 


Ob* 

liga- 

tions 


Par- 

cent 

share 


Ob- 

liga- 

tions 


Per- 

cent 

share 


Total 


$3,540 


100 , 


$3,830 


100 


$4,244 


100 


Life sciences 


957 


27 : 


1,104 


29 


1,210 


29 


Psychology 


56 


2 


65 


2 


74 


2 


Physical sciences 


306 


9 


300 


8 ; 


356 


8 


Astronomy _ . 


7 


<*) 


a 


<•) 


10 


<•) 


Chemistry 


101 


3 


102 


3 


117 


3 


Physics 


185 


5 


178 


5 


216 


5 


Other 


13 


(•) 


12 


(0 


13 ! 


(•) 


Environmental sciences,. 


234 


7 


271 


7 


283 


7 


Atmospheric sciences. 


115 


3 


138 


4 


143 


3 


Geological sciences. 


65 


2 


71 


2 


75 1 


2 


Oceanography.. 


37 


1 


36 


1 


37 


1 


Other 


18 


1 


25 


1 


28 


1 


Mathematics 


43 


1 


51 


1 


54 


1 


Engineering 


1,725 


49 


1.774 


46 


1,950 


46 


Social sciences 


150 


4 


192 


6 i 


211 


5 


Other sciences 


68 


2 


74 1 


n 

4 . 


107 


3 



^ l05* th«n 0.5 perctnl 



• Between 1960 and 1972 Federal obligations for 
applied research will have risen .more than 
three times, and some changes have taken 
place in the relationships between major fields. 



• The engineering sciences continue to be the 
largest area in terms of dollars and in terms 
of share; the share was 46 percent of the total 
both in 1960 and 1971. DOD and NASA have 
contributed most to applied research In this 
field. 

• The life sciences more than tripled In funding 
between 1960 and 1971 and increased their 
share from 26 percent to 29 percent. The 
largest investments in this area are made by 
HEW, followed by USDA and DOD. 

• The physical sciences and the environmental 
sciences combined represented 23 percent of 
the applied research total in 1960 and 15 per- 
cent in 1971. As is the case with basic re- 
search, the physical sciences receive more 
funding than the environmental sciences, and 
both show major support from DOD and NASA. 
However, DOD funds are directed more toward 
the physical sciences and NASA funds more 
toward the environmental sciences. The phy- 
sical sciences have additional support from 
AEG, USDA, and HEW. 

• The social sciences reflected the largest rela- 
tive increase from 1960 to 1971, and their 
share of the applied research total moved from 
2 percent to 5 percent. They receive support 
chiefly from HEW, USDA, and OEO. 

• Psychology and mathematics represented 2 
percent and 1 percent, respectively, of the ap- 
plied research total in 1971. 



(For detailed data on this section see appendix tables C-48 
through C-66. C-90, C-101, C-106, and C-110.) 
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SECTION 4. 

development 



THE CURRENT PERIOD 

The agencies currently most heavily engaged in th« 
are shown as follows: 

Fftderal obligations for devoir 

(Dollars in millio 







Agency 


1969 


TntJil ^ - 


$10,398 









6,28^ 


A if Administration 


2,667 




989 




160 




12' 


USpBrirn#nx ot noaixrif wiivi wcnaiv.- — » — 


Vi 







• The estimated increase in development ob- 
ligations for 1972 marks the first rise for de- 
velopment in 5 years. However, a net decline 
of 4 percent is still registered for the overall 
1969-72 period, chiefly the result of NASA’s 
phasing out of the Apollo program. 



In development the findings and understanding 
derived from research are directed toward the 
production of useful materials, devices, systems, 
and methods; included in such work are the design 
and improvement of prototypes and new processes. 
Development activities usually involve engineering 
and testing to advance a component, product, or 
process to the point where it meets specific 
functional or economic requirerhents. Because 
development moves toward defined ends. It can be 
more readily associated with distinct national 
goals than most research. 



• In th© curront period DOD hss scheduled the 
largest dollar increases of any agency, mostly 
for development of aircraft and ships, while 
AEC's reductions primarily result from dimin- 
ished underground testing, and a decline in the 
NERVA engine development program. 



DEVELOPMENT 



THE CURRENT PERIOD 

The agencies currently most heavily engaged in the sponsorship of Federal development programs 
are shown as follows: 

Federal obligations for development, by agency 



iDollars in millions] 



Agency 


Actual 


Estimates 




1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

chansa 

1971-72 




$10,398 


$9,728 


-6,4 


$9,392 


-3.5 


$10,018 


+•6.7 


National Aeronautics and Space Administration.- 

Department of Health, Education, and Welfare 


6,284 

2,667 

989 

160 

123 

175 


5,804 

2,390 

913 

229 

92 

300 


-7.6 

-10.4 

-7,7 

-^43,1 

-25,2 

+71,4 


5,941 

1,770 

883 

326 

118 

354 


+2.4 

-25.9 

-3.3 

+42.3 

+28.4 

+17.9 


6,698 

1,627 

840 

299 

146 

408 


+12.8 

—8.1 

—4.9 

—8.2 

+23.7 

+15.1 





• The estimated increase in development ob- 
ligations for 1972 marks the first rise for de- 
velopment in 5 years. However, a net decline 
of 4 percent is still registered for the overall 
1969-72 period, chiefly the result of NASA's 
phasing out of the Apollo program. 

• In the current period DOD has scheduled the 
largest dollar increases of any agency, mostly 
for development of aircraft and ships, while 
AEC’s reductions primarily result from dimin- 
ished underground testing, and a decline in the 
NERVA engine development program. 



• The great bulk of DOT obligations represents 
support for the civil supersonic transport (SST) 
aircraft. The data on DOT, of course, do not 
reflect congressional action on SST develop- 
ment funds for the last 3 months of 1971, or 
any action on the 1972 budget. 

• Within HEW more than one-half of the develop- 
ment effort is concentrated in the Office of 
Education. 
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Trends in Federal development obligations 



(Billions of dollars) (Percent of R&O total) 
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SOURCE; National Science Foundation 



TRENDS 

• Although development represented the largest 
dollar share of the R&D total, its rise from 
1960 to 1967 was not as rapid as the rise for 
research. Its share of the R&D total during this 
period declined from 74 percent to 68 percent. 

• From 1967 to 1971 development funding fell 
steadily, moving below the 1964 level. The 
development share of the R&D total fell to 61 
percent in this period. This loss was influenced 
more by NASA cutbacks than by any other fac- 
tor, although in some years DOD reductions 
played an important part. 

• The anticipated upturn in 1972 reaches the 
1966 level once again, largely the result of 
DOD plans. Despite this substantial dollar in- 
crease, the development share of the R&D 
total is expected to be only 60 percent in 1972 
because of the greater growth of research. 

20 
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AGENCIES 

• DOD has been the leading supporter of devel- 
opment by a wide margin throughout the 
1960—72 period. DOD’s share dropped from 86 
percent of the Federal total in 1960 to 51 per- 
cent in 1966 but is expected to rise to an esti- 
mated 67 percent in 1972. 

• While DOD’s share of the total was declining in 
the early 1960’s, NASA's share was rapidly 
increasing, from 2 percent in 1960 to a high of 
38 percent in 1965. Since then the situation 
has reversed itself, with the space agency’s 
share dropping to an estimated 16 percent in 
19'72 and DOD’s share rising from its 1966 
Ioy. to a consistently higher level. 

• Until 1963 AEG was second in development 
obligations. That year it moved to third place 
after NASA, despite growing R&D programs. Its 
share of the Federal development total has 
gradually decreased, from 10 percent in 1960 
to an estimated 8 percent in 1972. 

• Development growth rates for the other agen- 
cies in recent years have been higher than for 
the DOD-NASA-AEC group. These "other” 
agencies reflect a share increase from less than 
2 percent in 1960 to 9 percent in 1972. The 
chief contributor to dollar growth within this 
group has been DOT — largely for work on the 
SST aircraft. Next has been HEW — largely for 
programs in education. Together these two 
agencies are expected to account for 5 percent 
of the Federal development total in 1972. 

• Among the remaining agencies, whose com- 
bined programs are expected to be 4 percent 
of the Federal development total in 1972, chief 
growth is planned by the Postal Service, EPA, 
and Interior. 
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• DOD has been the leading supporter of devel- 
opment by a wide margin throughout the 
1960—72 period. DOD’s share dropped from 86 
percent of the Federal total in 1960 to 51 per- 
cent in 1966 but is expected to rise to an esti- 
mated 67 percent in 1972. 

• While DOD’s share of the total was declining in 
the early 1960’s, NASA's share was rapidly 
increasing, from 2 percent in 1960 to a high of 
38 percent in 1965. Since then the situation 
has reversed itself, with the space agency's 
share dropping to an estimated 16 percent in 
1972 and DOD’s share rising from its 1966 
low to a consistently higher level. 

• Until 1963 AEG was second in development 
obligations. That year it moved to third place 
after NASA, despite growing R&D programs. Its 
share of the Federal development total has 
gradually decreased, from 10 percent in 1960 
to an estimated 8 percent in 1972. 

• Development growth rates for the other agen- 
cies in recent years have been higher than for 
tne DOD-NASA-AEC group. These "other” 
agencies reflect a share increase from less than 
2 percent in 1960 to 9 percent in 1972. The 
chief contributor to dollar growth within this 
group has been DOT — largely for work on the 
SST aircraft. Next has been HEW— largely for 
programs in education. Together these two 
agencies are expected to account for 5 percent 
of the Federal development total in 1972. 

• Among the remaining agencies, whose com- 
bined programs are expected to be 4 percent 
of the Federal development total in 1972, chief 
growth is planned by the Postal Service, EPA, 
and Interior. 



Trends in Federal obligations 

for development by selected agencies 

(Billions of dollars) 




1960 61 62 63 64 65 66 67 68 69 70 71 72 

FISCAL YEAR <esO 

SOURCE: NstionaJ Sc ipnce r „:undatioi- 
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• For many agencies the development share in 
R&D budgets is large because of the high cost 
of the prototypes, components, expendable ma- 
terials, and systems design involved in their 
programs. Such agencies include DOD, NASA, 
AEC, and DOT, as well as the Postal Service. 



• In contrast to the more development-oriented 
agencies, HEW was expected to direct only 8 
percent of its total R&D obligations to develop- 
ment in 1971, most of them within the Office 
of Education. 



PERFORMERS 

The performance of Federal development work is ch 
trial sector, as the following table shows: 

federal obligations for developr 

(Dollars in millior 



Performer 




1969 




$10,398 


Federal intramural. - - “ ’i 

Industrial firms » 


1.726 

7.878 

127 

328 

310 

28 


u niversiiJco aitu ^ — " “ 

rv-iini Ari kwi 1 1 


rrKUO S aurninisxeieti uy — 


nofipiLiMi iiiduiwuwmj — - — — ** 





» Includes Federally F''. ded Research and Development Centers (FFRDC’s) administered by this $ 



* Industrial firms received a decreasing amount • 
in Federal development obligations from 1969 

to 1971, continuing the decline that started in 
1968. The 8-percent rise for industry in 1972 
reverses the trend, but funds for this sector 
are still well below levels of former years. 

• Development programs of DOD and NASA have 
been primarily responsible for the broad trend 

of funding to industry. • 



• Some development consists of work on new 
methods, communications techniques, and con- 
ceptual tools rather than complex machinery. 
Examples include new educational curriculums, 

technical assistance methods, better indices for 
measuring economic variables, new means of 
crime detection, or improved job aptitude tests. 
Even this kind of development may represent 
a large share of an agency's R&D budget, as 
in the case of OEO (66 percent in 1971), 
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DEVELOPMENT 



PERFORMERS 

The performance of Federal development work is characterized by the predominance of tne indus 
trial sector, as the following table shows: 

federal obligations for development, by performer 



iDollars in millions] 








Actual 


Estimates 


Performer 




19«D 


1970 


Percent 

change 

1969-70 


1971 


Percent 

chang'^ 

1970- 


1972 


percent 

change 

1971-72 




$10,398 1 


$9,?28 


-6,4 


$9,392 


-3.5 


$10,018 


4-6.7 




1,726 


1.843 


-1-6.8 


1.827 


-.9 

A O 


1,916 

7,252 


+4.9 

+7.9 




7.878 


7,014 


—11.0 


6, > cO 

Mi! 






+8.0 


Industrial - 


127 


121 


—4.7 

4-0.9 


146 


-r 


J vO 


— f- V . w 

+2.4 


Universities and colleges 


328 


332 


334 

331 


+ .0 


M 


-5.1 

42.4 


FFRDC*s administereo oy universme» - 


310 


398 


-1-28.4 


—16,9 




uiner nonprom 




28 


19 


—32.1 


35 


I +84.3 


oo 



» Includes Federally Funded Research and Development Centers (FFROC's) administered by this sector. 



in • Industrial firms received a decreasing amount 
ost in Federal development obligations from 1969 

na- to 1971, continuing the decline that started in 

eir 1968. The 8-percent rise for industry in 1972 

5A, reverses the trend, but funds for this sector 

ce! are still well below levels of former years. 

ted • Development programs of DOD and NASA have 
/ 8 been primarily responsible for the broad trend 

op- of funding to industry, 

fice 



• By contrast, development work assigned to Fed- 
eral intramural laboratories and test facilities 
in each year of the 1970-72 period reaches a 
higher total than for any year previous to the 
current 3-year timespan. DOD has by far the 
most influence of any agency on trends in 
intramural development funding. 



• Considerably more development is done by 
university-administered FFRDC s than by uni- 
versities and colleges proper. 
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Federal obligatior^s for development, by performer and agency, FY 1971 (est.) 

[Dollars in mil'ions] 





TOTAL 


DOD 


NASA 


AEG 


DOT 


HEW 


OTHER 


TOTAL 




$6,641 


$1,770 




■ $326; 






Federal intramural 


1,837 


1,425 


255 


11 


38 


12 


85 


Industrial firms 


6,313 


4,176 


1,445 


269 


277 


10 


136 


FFRDC’s administered by 
industrial firms 


m 


6 


1 


398 






2 


Universities and colleges 




28 


36 


4 


1 


46 


31 


FFRDC’s administered 
by universities 


b4 


113 


27 


191 




2 


1 


Other nonprofit institutions 


168 


51 


5 


3 


2 


13 


89 


FFRDC’s administered by other 
nonprofit institutions 


163 


126 


a 


7 


4 


24 


a 


Other 




15 


a 


a 


4 


5 


11 



^ Less than $500,000. 



• In 1971 eight out of 10 development dollars 
directed to industrial firms represented obliga- 
tions of DOD and NASA. However, virtually all 
the funds directed to industrially administered 
FFRDC's came from AEG. 



• Three out cf four dollars (78 percent of the 
total) to intramural performance were so di- 
rected by DOD. Another 14 percent of all the 
federally accomplished development work was 
done by NASA. 



• Although universities and colleges still reflect 
a relatively small share of thft development 
total, their development work is tending to 
grow. 



• University-administered FFRDC's receive prac- 
tically all of their funding support from AEG 
and DOD, 



• Other nonprofit institutions and FFRDC’s ad- 
ministered by them are both more important 
than universities and colleges proper in de- 
velopment performance. 

• The pattern of performance of Federal develop- 
ment has been relatively consistent since 1963 
when performer data were first collected. In 
the current (1970-72) period the share for in- 
dustry has stabilized at 72 percent, the result 
of a gradual downward shift from the years 
just previous. The shift was caused by a sub- 
stantial decrease in work assigned by DOD and 
NASA. 

• The share performed by Federal personnel has 
increased from 15 percent in 1963 to 19 per- 
cent for each year of the current period, repre- 
senting a moderate gain for the Federal intra- 
mural sector. 



(For detailed data on this section see appendix tables C-67 
through C-69, C*81, C-91, C 102, and C407.) 



' development, by performer and agency, FY 1971 (est.) 





[Dollars in millions] 










TAL 


DOO 


NASA 


AEG 


DOT 


HEW 


OTHER 


392 


$6,941 


$1,770 


$883 


$326 


$118 


' 
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1,425 


255 


11 


38 
i 277 


12 


85 


313 


4,176 


1,445 


269 


10 


136 


407 


6 


1 


398 


— 


— 


2 


146 


28 


36 


4 


1 


46 


31 


334 


113 


37 


191 


— 


r- 

z 


1 


168 


51 


5 


3 


2 


13 


89 


162 


126 


a 


7 


4 


24 


3 


35 


15 


a 


a 


4 


5 


1 ■; 
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ministered by them are both more important 
than universities and colleges proper in de- 
velopment performance. 
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• The pattern of performance of Federal develop- 
ment has been relatively consistent since 1963 
when performer data were first collected. In 
the current (1970-72) period the share for in- 
dustry has stabilized at 72 percent, the result 
of a gradual downward shift from the years 
just previous. The shift was caused by a sub- 
stantial decrease in work assigned by DOD and 
NASA. 

• The share performed by Federal personnel has 
increased from 15 percent in 1963 to 19 per- 
cent for each year of the current period, repre- 
senting a moderate gain for the Federal intra- 
mural sector. 



(For detailed data on this section see appendix tables C-67 
through C-69, C-81, C-91, C-102, and C-107.) 
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THE CURRENT PERIOD 



The 1969-72 period is uneven in that sbrne sectors 
1972 all sectors are expected to shov/ gains. 



Federal obligations for research and di 

{Dollars in m 



Performer 



191 



Total- 



Federal intramural 

Industrial firms 

FFRDC s administered by industrial firms 

Universities colleges 

FFRDC’s administered by universities 

Othei nonprofit institutions 

FFRDC’s administered by other nonprofit institutions. 

Other domestic performers 

Foreign performers ..... 



$15 



* Less then 0.5 percent. 



SECTION 5. 

performers 

Many organizations reach beyond their own 
performing capabilities to meet their R&D 
objectives. Federal agencies offer the prime 
example of this method of operation. In 1971 the 
Federal Government provided funding support for 
53 percent of the research and development 
performed throughout tne economy. However, only 
13 percent of the national total was accomplished 
by Government agenci s directly. 

Certain sectors, notably universities and colleges 
and other nonprofit institutions, receive most of 
the funding for their R&D work from sectors 
outside their own, chiefly from the Federal sector. 
Even industry, although currently generating about 
three-fifths of its own R&D support, depends on 
Federal backing for the rest. Thus, agency 
decisions on the disposition of R&D workloads 
have an important effect on the trend of science. 



• Between 1969 and 1970 most of the decrease 
In the Federal R&D total reflected the large dol- 
lar drop in obligations to industry and the much 
smaller drop in obligations to universities and 
colleges. 



• However, the 1970 increase for the Federal in- 
tramural sector was the greatest dollar increase 
for this sector in the current period. The 1970 
rise was brought about by higher funding on 
the part of most agencies, especially DOD and 
NASA, the chief supporters of intramural re- 
search and development. 

• In 1971 the slight increase in the overall Fed- 
eral total derived from the fact that most per- 
formers received more support, among them 
universities and colleges, fhe third most active 



V Decreases in 1970 mostly stemmed from de- 
clining support to industrial firms on the part 
of DOD— almost entirely Air Force — and 
NASA. 






PERFORMERS 



THE CURRENT PERIOD 

The 1969-72 period is uneven in that some sectors declined in given years while others rose. But in 
1972 all sectors are expected to show gains. 

Federal obligations for research and development, by type of performer 



[Dollars in millions] 



Performer 


Actual 


Estimates 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

19"1~72 




$15,637 


$15,330 




$15,387 




$16,662 


+8.3 




3,498 

8,698 

427 

1,536 

722 

367 

242 

96 

51 


3,876 

7.951 

431 

1,4)3 

750 

462 

249 

99 

40 


+10.^ 

-8.6 

-f“l-0 

-4.1 

+3.9 

+25.9 

+2,9 

+3.1 

-21.6 


3,929 

7,718 

479 

1,617 

762 

471 

208 

136 

€8 


+1.4 

-2.9 

+11.1 

+9.8 

+1.7 

t-1.8 

-16.4 

+38.0 

+68.4 


4,139 

8,504 

498 

1,826 

778 

484 

211 

145 

76 


+5.4 

+10.2 

+4.0 

+13.0 

+2.1 

+2.8 

+1.2 

+6.8 

+12.4 




rFRDC's administered by industrial firms... - 

FFRDG’s administered by universities - - 

FFR DC’S administered by other nonprofit Institutions. 

Other domestic performers - 



» Less In 0.5 percent. 



e Between 1969 and 1970 most of the decrease 
in the Federal R&D total reflected the large dol- 
lar drop in obligations to industry and the much 
smaller drop in obligations to universities and 
colleges. 

• Decreases In 1,970 mostly stemmed from de- 
clining support to industrial firms on the part 
of DOD — almost entirely Air Force — and 
NASA. 

• However, the 1970 increase for the Federal in- 
tramural sector was the greatest dollar increase 
for this sector in the current period. The 1970 
rise was brought about by higher funding on 
the part of most agencies, especially DOD and 
NASA, the chief supporters of intramural re- 
search and development. 

• In 1971 the slight increase in the overall Fed- 
eral total derived from the fact that most per- 
formers received more support, among them 
universities and colleges, the third most active 



sector. At the same time the decrease for in- 
dustry, the most heavily supported sector, is 
slight. 

• The 1971 rise for universities and colleges 
resulted almost entirely from greatly increased 
support on the part of HEW and NSF, offsetting 
a decline in support on the part of DOD. 

• In 1972 all sectors reflect plans for increased 
support. Obligations to industrial firms are 
scheduled to rise far more than they declined 
in 1971, moving fairly close to the 1969 level, 
especially when industry-administered FFRDC^s 
are included. The dollar gain for Federal intra- 
mural work was about equal to the gain in uni- 
versity and college support. 

• In 1970, 1971, and 1972 the Federal intra- 
mural sector was scheduled to perform more 
R&D work in each year than in any year pre- 
vious: 1972 obligations to universities and 
colleges are expected to be greater than in any 
previous year. 



TRENDS 




• Federal intramural R&D work has risen almost 
steadily year after year. Between 1960 and 
1968 dollar obligations doubled; in 1969 
there was scarcely any change. Between 1969 
and 1972 obligations are expected to rise by 
18 percent. 

• The great expansion between 1969 and 1970 
v^as caused by NASA and DOD, agencies that 
jointly account for approximately three fourths 
of all Federal intramural performance. Between 
1970 and 1972 grov.lh is expected to be en- 
gendered by the combined plans of most of the 
agencies, strongly counteracting a drop on the 
part of NASA. 

• Besides the extensive laboratories and test 
facilities of DOD and NASA, those of HEW — 
especially the National Institutes of Health — 
are among the mere notable Federal R&D in- 
stallations. USDA and Commerce are other 
agencies with important R&D facilities of their 
own. These two agencies rely on intramural re- 
sources more fully than on any extramural 
sector, as do many other agencies. 

• In the current (1970—72) period Federal intra- 
mural work represents 25 percent or 26 percent 
of all Federal research and development, a 
higher level than prevailed ir the 1960's. 

• Industrial R&D performance is more uneven 
than that for any other sector. After steady 
growth between 1960 and 1964, industrial work 
leveled for 2 years, rose to a peak in i967, 
and then declined continuously until 1971. 
However, in 1972 the 10-percent anticipated 
rise, with FFRDC's included, is substantial. 

• These extensive changes in the federally sup- 
ported industrial R&D total are principally the 
net effect of program changes on the part of 
DOD and NASA. These two agencies account 
for approximately 90 percent of Federal fund- 
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ing to industry while AEG accounts for approxi- 
mately 95 percent of Federal funding to 
industry administered FFRDC's. For many years 
industrial R&D performance for the Federal 
Government has been concentrated on develop- 
ment of weapons, reactors, spacecraft, launch 
vehicles, aircraft, and support systems. 

• The buildup in the industry curve until 1967 
was highly influenced by the manned space 
program (Apollo and its precursors), and the 
decline thereafter was chiefly brought about by 
the successful fulfillment of the development 
phase of the Apollo program. DOD development 
work sometimes augmented, and sometimes 
counteracted, these trends. 

• In the current (1970-72) period industrial 
firms (including FFRDG’s) account for 53 per- 
cent to 55 percent of all Federal R&D perform- 
ance, contrasted with a 58- to 66-percent range 
during the 1960's. 

• With one exception, R&D obligations to uni- 
versities and colleges since 1960 have in- 
creased each year; 1970 was the exceptional 
year, with a 4-percent drop. The share of this 
sector in the Federal R&D total has gradually 
moved upward. In 1960 it was 6 percent, but 
by 1971 and 1972 it is expected to be 11 
percent. 

• The increases in dollars and in share are in- 
dicative of widespread Federal agency use of 
academic resot v,es. Recent growth has been 
spurred by HEW and NSF, while DOD, NASA, 
and AEG continue to use universities and col- 
leges extensively even though their support to 
this sector is not expanding. 

• FFRDC’s administered by universities have re- 
ceived between 4 percent and 5 percent of the 
Federal R&D support total since 1960, and 
obligations directed to them have grown slowly 
and steadily. In the current period their share 
is 5 percent. 






other nonprofit institutions (including FFRDC's) 
have received increased support almost steadily 
since 1960 and in 1971 and 1972 are expected 
to represent 4 percent of the Federal R&D total. 



Federal R&D obligations l>y pertormar group 
in dollars and in sbaro ol R&D total 

UnlvsrsHI^*^ and coHagas 




FFRDC’s admintstarad by anivanniai 




Othar nonprofit instHutions* 



(Btlliont of dollars) 
2 



(Parcant of R&D total) 
20 





Obligation^ 

U- 


Percent of total 

\ 


_ 




' — Vr::^ 




'*^11 1 1 1 -I 1 L 1 1 



19B0 6t 62 63 



65 66 67 68 69 70 

FISCAL YEAR 

* Includes Federally Funded Research and Oivalopment 
Canters (FFROC’s) administered by nonprofit insfitutidns. 

SOURCEi Nationel Sclance Foundetion 
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FFRDC’s • 

FFF 

tut: 

• Federally Funded Research and Development Pc 

Centers (FFRDC's) are R&D- performing or man- 
aging organizations exclusively or substantially 
financed by one or more Federal agencies. They 
share the unique advantage of gathering in one 
location ? nucleus of scientists, engineers, and 
technicians who represent a wide range of dis- 
ciplines and talents. These specialists work on 
complex problems in an atmosphere that per- • HE 
mits unusual freedom of exchange. The non- by 

profit character of the FFRDC's makes for ob- to 

jectivity of judgment. 



• The chief agency sponsor of FFRDC’s is AEC, 
which operates virtually no laboratories of its 
own. AEC predominates in the use of industry- 
and university-administered FFRDC's. They 
investigate atomic behavior, work on reactor 
technology, and carry out weapons develop- 
ment and testing. 



Federal R&D obligations to Federally Funded Rese 
by administering sector and agenc: 

[Dollars in millions] 



• 


TOTAL 


AEC 


DOD 


TOTAL 


$1,44d 


$9t6 


$310 


Industrial firms 


479 


464 


9 


Universities and colleges 


762 


432 


146 


Other nonprofit institutions 


208 


19 


155 


Note: See appendix B for list of FFRDC's. 







FFRDC’s 



• Federally Funded Research and Development 
Centers (FFRDC's) are R&D- performing or man- 
aging organizations exclusively or substantially 
financed by one or more Federal agencies. They 
share the unique advantage of gathering in one 
location a nucleus of scientists, engineers, and 
technicians who represent a wide range of dis- 
ciplines and talents. These specialists work on 
complex problems in an atmospliere that per- 
mits unusual freedom of exchange. The non- 
profit character of the FFRDC's makes for ob- 
jectivity of judgment. 



• The chief agency sponsor of FFRDC’s is AEC, 
which operates virtually no laboratories of its 
own. AEC predominates in the use of industry- 
and university-administered FFRDC's. They 
investigate atomic behavior, work on reactor 
technology, and carry out weapons develop- 
ment and testing. 



PERFORMERS 

• DOD predominates in the sponsorship of 
FFRDC's administered by other nonprofit insti- 
tutions. It nearly equaled NASA in 1971 in sup- 
port of university-administered FFRDC's. 



• HEW's 27 FFRDC’s in 1971 were all sponsored 
by the Office of Education. They seek solutions 
to problems in education and apply and test 
new ideas and theories. 



• Of NSF’s five university or university-consortia- 
administered FFRDC's, four are astronomical 
observatories and the fifth is the National 
Center for Atmospheric Research. 



Federal R&D obligations to Federally Funded Research and Development Centers, 
by administering sector and agency, FY 1971 (est.) 

[Dollars in millions] 





TOTAL 


AEC 


TOTAL 


$1,449 


^ $0t6 


Industrial firms 


m 


464 


Universities and colleges 


762 


432 


Other nonprofit institutions 


2Qi8 


19 


Note: See appendix B for list of FFRDC's. 
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OTHER 
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$35 






9 


3 


- 


1 


2 


146 


145 


7 


31 


1 


155 


1 


28 


1 


4 
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CHARACTER OF WORK 

• Industry is the leading R&D performance sec- 
tor, and work in this sector is concentrated in 
development (82 percent of the industry R&D 
total in 1971). Industrial firms in 1971 were 
expected tc accomplish 2V^ times the develop- 
ment of all other sectors combined. 



• However, research is also performed by indus- 
try, and the dollar amount in 1971 was sched- 
uled to be almost the same as research per- 
formed by universities and colleges for Federal 
agencies. But within the industry research ef- 
fort, basic research is much less Important 
than applied research. 



• The Federal intramural sector is second in size 
of R&D performance as well as second in size 
of the development effort in 1971 (after in- 
dustry) and second in size of basic research 
performed (after universities and colleges). 
Yet this sector is first in the amount of applied 
research performed. In 1971 the Federal sector 
accounted for 37 percent of all federally sup- 
ported applied research. 



• In 1971 approximately three-fifths of the intra- 
mural R&D total represented personnel costs, 
i.e., salaries and related allowances for sci- 
entists and engineers and other intramural 
support personnel. The share for personnel 
costs was about the same for performance of 
basic research, applied research, and develop- 
ment. 



Obligations for performance of Federal 
research and development by performer 
and by character of work, FY 1971 (est.) 

(Billions oi dollars) 

9 - 



Industrial 

firms* 




* includes Federally Funded Researchand Development 
Centers (FFRDC’s) administered by this sector. 

SOURCE: National Sci^ince Foundation 



• Universities and colleges are generally consid- 
ered the most logical sector for the perform- 
ance of basic research, and they have led in 
its performance for many years. In 1971 they 
were the only sector where basic research was 
almost one-half of the total Federal research 
and development performed. That year they 
were also expected to account for 34 percent 
of the federally supported basic research 
undertaken in all sectors. 
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Obligations for performance of Federal 
research and development by performer 
and by character of work, FY 1971 (est.) 



(Billions of dollars) 
9 - 



Industrial 

firms* 



8 - 



7 - 



6 - 



5 - 



4 - 



3 - 



2 - 




Development 
Applied Research 
B^sic Research 



Federal 

intramural 



Universities 
•end colleges 




FFRDC’s 
administered 

by Other 

•universities 

institutions* 



* Includes Federally Funded Research and Development 
Centers (FFROC’s) administered by this sector. 

SOURCE: National Science Foundation 



• FFRDC’s administered by universities continue 
to be focused more on development and on 
basic research than on applied research. In 
1971 they were expected to concuct more 
development than universities and colleges 
proper. 



• Other nonprofit institutions in 1971 are most 
heavily engaged in applied research although 
in some past years development has predom- 
inated. 



AGENCIES 

• In each sector one or two agencies provide the 
dominant support. 



• Except among universities and colleges, DOD 
is either the first or second agency in each 
sector in dollar support. 
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• Universities and colleges are generally consid- 
ered the most logical sector for the perform- 
ance of basic research, and they have led in 
its performance for many years. In 1971 they 
were the only sector where basic research was 
almost one-half of the total Federal res^’^rch 
and development performed. That year uiey 
were also expected to account for 34 percent 
of the federally supported basic research 
undertaken in all sectors. 



• NASA or HEW appears as either the first or 
second support agency in four sectors out of 
five. 



• The relative shares of support pr«.,/ided by dif- 
ferent agencies vary over time, but the present 
pattern is fairiy representative of recent years. 




FOREIGN PERFORMERS 



F«d«f«l RftD obHgationt to porfornwrt, 
by agoncy* FY 1i71 (ost.) 






V V*. ...X ' 

, f*v 






"x? 






Fmn 

'ohlui.jiifin’;' 
S 1 ‘> 4 hiljimi 








Industriiil firm^ ' 

S 8 7 billion f/' 




DOD 


59 % 




NASA 


25 




AEC 


9 




DOT 


4 




HEW 


1 




Other 


2 



x-TX?". , 'v 

'\> . \ --X 1 



..... 



'f«din)ly fo>M^ 
- wki d«v«lopmtm 

.- djMlirr 

*., -J^;lndu»iiJ*t flrmi. 

b^iCHttim Qthur flonprolit in* 
.^ Wtuitom; P'fROC'i adminii* 
. Ipnid ottwr nonprofit in* 






F intr.muir.il 

$3 n billion 


DOD 


50 % 


NASA 


23 


HEW 


7 


us DA 


6 


Comiiierce 


3 


Other 


11 



Inum! MifIdftil&ttROtf’oundbtion 




^ F{Dr\ .irlmiMiM»*rf*(l 
by iirnvpf sifi?*s 
S() H billion 




Othi-r " 

!50 n hiMioti 


HEW 


40 % 


DOD 


30 


OEO 


8 


DOT 


4 


AEC 


3 


Other 


15 



This category includes only foreign scien- 
tists, organizations, or governments that carry on 
federally sponsored R&D projects outside the 
United States.* R&D work is contracted for in 
other countries because of unique natural condi- 
tions, or unusual materials, or specialized talents 
or facilities required for the conduct of particular 
projects, which are found in these countries anci 
not in the United States. 



• Foreign performance in 1971 was expected to 
amount to $68 million, approximately two-fifths 
of 1 percent of the Federal R&D total; the 
requested figure for 1972 is $76 million. 



• Federal agencies support foreign research and 
development from two sources: (1) reguhr ap- 
propriations and (2) "special foreign currency 
programs," which use excess foreign curren- 
cies made available largely under provisions 
of the Agricultural Trade Development and 
Assistance Act of 1954 (Public Law 480), as 
amended. 



• Since 1965 there has been a general upward 
trend in foreign research and development sup- 
ported through special foreign currency pro- 
grams, and a general downv.ard trend in that 
supported by regular appropriations. The dis- 
tribution of foreign R&D obligations by country 
is increasingly determined by the availability 
of excess currencies. 



i Excluded are. funds for federally financed projects performed 
abroad by U.S. Government employees or Federal agencies or by 
private U.S. organizations; also funds for support of American 
scientists working abroad or foreign scientists working in the 
United States. 







PERFORMERS 



• 9 % 

’5 

9 

4 

I 

9 



bO% 
23 
7 
6 
3 
1 1 




FOREIGN PERFORMERS 

This category includes only foreign scien- 
tists, organizations, or governments that carry on 
federally sponsored R&D projects outside the 
United States.^ R&D work is contracted for in 
other countries because of unique natural condi- 
tions, or unusual materials, or specialized talents 
or facilities required for the conduct of particular 
projects, which are found in these countries and 
not in the United States. 



• For.ign performance in 1971 was expected to 
amount to $68 million, approximately two-fifths 
of 1 percent of the Federal R&D total; the 
requested figure for 1972 is $76 million. 



• Federal agencies support foreign research and 
development from two sources: (1) regular ap- 
propriations and (2) “special foreign currency 
programs,” which use excess foreign curren- 
cies made available largely under provisions 
of the Agricultural Trade Development and 
Assistance Act of 1954 (Public Law 480), as 
amended. 



Trends in Federal R&D obligations 
to foreign performers 



(Millions of dollars) 
80 



Source of funds 




I 

I 



i960 61 62 63 64 65 66 67 68 69 70 71 72 

FISCAL YEAR ' 



SOURCE: National Science Foundation 



• Since 1965 there has been a general upward 
trend in foreign research and development sup- 
ported through special foreign currency pro- 
grams, and a general downward trend in that 
supported by regular appropt'ations. The dis- 
tribution of foreign R&D obligations by country 
is increasingly determined by the availability 
of excess currencies. 



1 Excluded are- funds for federally financed projects performed 
abroad by U.S. Government employees or Federal agencies or by 
private U.S. organizations; also funds for support of American 
scientists working abroad or foreign scientists working in the 
United States. 



• HEW is the leading agency user of excess for- 
eign currencies for R&D performance while 
DOD is the leading agency user of regular 
appropriations. 



• More than 4 out of every 5 dollars obligated 
for foreign performance in the current period 
are scheduled for research support, with ap- 
plied research receiving the greatest share. 
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• Three agencies, HEW, DOD, and Agriculture, 
have provided more than 75 percent of Federal 
support to foreign R&D performancve through 
out the 1960-72 period. 

• Within HEW, the National Institutes of Health, 
the Health Services and Mental Health Admin- 
istration, and the Social and Rehabilitation 
Service are the major contnbutors to foreign 
research and development. Most of HEW’s sup- 
port goes to countries designated as excess 
foreign currency areas. Five such countries — 
Yugoslavia, India, Poland, Israel, and Pakistan 
— together were expected to receive 73 per- 
cent of the 1971 total. 

• Within DOD, the Navy is the largest source of 
foreign R&D support in the current period. 
DOD’s support is scattered widely; Europe 
receives more of the funds than any other 
region, and Canada receives more funds than 
any other country. 

• All of USDA's support is provided through the 
special foreign currency program. The Agri- 
cultural Research Service is the major con- 
tributor, with Yugoslavia, India, Pakistan, and 
Israel the major countries supported. 

• Throughout the 1960-72 period Europe has 
remained the major foreign region used for 
foreign R&D projects. Since 1963 Yugoslavia 
has been the leading European country sup- 
ported, and since 1969 it has been the leading 
recipient of funds among all countries. 

• Asia, the second region In support, is scheduled 
for a doubling in its support level in 1971, 
mainly the result of substantia* irrjreases to 
India and Pakistan. 

• Israel continues to be the chief performing 
country In the Near East, It receives most of 
Its funds from HEW and USDA. 

<For detailed data o(‘ thi$ section see appendix tables C-7 

through C-12, C-29 through C«31, 048 through C-50, C-67 through 

C'69, C-74 through C-81, C-88 through C-91, C-103 through C-107.) 



Agencies and Regions 

• Three agencies, HEW, DOD, and Agriculture, 
have provided more than 75 percent of Fed'^ral 
support tc foreign R&D performance through- 
out the 1S'60— 72 period. 

• Within HEW, the National Institutes of Health, 
the Health Services and Mental Health Admin- 
istration, and the Social and Rehabilitation 
Service are the major contributors to foreign 
research and development. Most of HEW's sup- 
port goes to countries designated as excess 
foreign currency areas. Five such countries — 
Yugoslavia, India, Poland, Israel, and Pakistan 
— together were expected to recei''e 73 per- 
cent of the 1971 total. 

• Within DOD, the Navy is the largest source of 
foreign R&D support in the current period. 
DOD’s support is scattered widely; Europe 
receives more of the funds than any other 
region, and Canada receives more funds than 
any other country. 

• All of USDA's support is provided through the 
special foreign currency program. The Agri- 
cultural Research Service is the major con- 
tributor, with Yugoslavia, India, Pakistan, and 
Israel the major countries supported. 

• Throughout the 1960-72 period Europe has 
remained the major foreign region used for 
foreign R&D projects. Since 1968 Yugoslavia 
has been the leading European country sup- 
ported, and since 1969 it has been the leading 
recipient of funds among all countries, 

• Asia, the second region in support, is scheduled 
for a doubling in its support level in 1971, 
mainly the result of substantial increases to 
India and Pakistan. 

• Israel continues to be the chief performing 
country in the Near East. It receives most of 
its funds from HEW and USDA. 



(For detailed d?t« on this section see appendix tables C-7 
through C-12, C-29 through C-31, C-48 through C-50, C-67 through 
C-69, C-74 through C-81, C-88 through C-91, C-103 through C-107.) 



THE CURRENT PERIOD 

Between 1969 and 1972 the leading R&D support agen 

Federal obligations for research anc 

{Dollars in mHiK 



SECTION 6. 

agencies 

Federal agencies have increasingly turned to 
research and development as a means of 
accomplishing a number of ends. In broad terms, 
agencies use the methodology and resources of 

science because of: 
(1) their heavy dependence on the development 
and operation of advanced machinery anc 

instrumentation, or 
(2) their need to create new programs or redirect 

existing ones, or 

(3) their own position as a source of support for 
fundamental research to further the Nation's 

knowledge base. 



Agency 



Total 



1969 



$15.63 



Department of Defense,-., 

National Aeronautics and Space Administration 
Department of Health, Education, and Welfare, 

Atomic Energy Commission 

Department of Transportation 

National Science Foundation.-, 

Department of Agriculture 

Department of the interior 

Department of Commerce 

Environmental Protection Agency 

Office of Economic Opportunity - 

0»her agencies 



7.691 

3.96; 

1.29 

1.40i 

2 ?: 

2 ; 

26 ’ 

20 

7 



7 

I:" 



> Less tnin 0.5 percent. 



• While total Federal R&L» obligations are sched- 
uled to increase 7 percent from 1969 to 1972, 
three of the important R&D agencies — NASA, 
AEC, and Interior — reveal net decreases, 
although the decrease for Interior is slight. 



• NASA's estimate for 1972 represents the 
smallest year-to-year reduction since the 
downward trend for this agency started in 
1967, The increases planned in a number of 
key programs almost offset decreases in the 
Apollo lunar landing program, which is sched- 
uled for completion in 1972. These growing 
programs include the Skylab and the space 
shuttle transportation system; the Viking un- 
manned orbiter-lander exploration of Mars; the 
Grand Tour unmanned missions to the outer 
planets; and the earth resources satellite, which 
will provide information on the utilization of 
data from space toward understanding and 
managing earth resources. 
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THE CURRENT PERIOD 

Between 1969 and 1972 the leading R&D support agencies showed the following changes in funding: 



Federal obligations for research and development, by agency 

JDollars in millions] 



Agency 


Actual 


Estimates 


1969 


1270 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 


TotaJ 


$15,637 


$16,330 


-2.0 


$15,387 


(0 


$16,662 


+8.3 


Department of Defense 

National Aeronautics and Space Administration 
Department of Health, Education, and Welfare 

Atomic Energy Commission .. 

Department of Transoortation.. 

National Science Foundation^- - 
Department of Agriculture. .. 

Department of xhe Interior.. 

Department of Commerce 

Environmental Protection Agency . . .. 


7,696 

3,963 

1,29} 

1.406 

228 

274 

260 

208 

72 


7,360 
3, POO 
1,221 
1,346 
317 
289 

28i 

158 

122 

89 

123 

224 


-4,4 

-4.1 

-5.9 

-4,3 

-‘-39.0 

+5.5 

+8.1 

-24.0 

+69.4 


7,420 
3,248 
1,480 
1,307 
437 
345 i 
303 
185 
158 
116 
116 
272 


+ 0.8 ; 
-14.5 
+21.2 
-2.9 
+37.6 
+19. ^ 
+7,7 
+17.2 
+29,9 
+31.3 
-6.3 
+21,4 


8,332 

3,188 

1,635 

1,251 

483 

494 

314 

204 

182 

144 

100 

335 


+12.3 

-1.8 

+10.5 

-4.2 

+10.6 

+43,3 

+3.7 

+t0.4 

+15.1 

+24.3 

-13.6 

+22.8 


Office of Economic Opportunity 
Other agencies 


71 

162 


+ 73.2 
+38.3 





■ Less thin 0.5 percent. 



• While total Federal R&D obligations are sched- 
uled to increase 7 percent from 1969 to 1972, 
three of the important R&D agencies — NASA, 
AEC, and Interior — reveal net decreases, 
although the decrease for Interior is slight. 



• NASA’s estimate for 1972 represents the 
smallest year-to-year reduction since the 
downward trend for this agency started in 
196 The increases planned in a number of 
key programs almost offset decreases in the 
Apollo lunar landing program, which is sched- 
uled for completion in 1972. These growing 
programs include the Skylab and the space 
shuttle transportation system; the Viking un- 
manned orbiter-lander exploration of Mars; the 
Grand Tour unmanned missions to the outer 
planets; and the earth resources satellite, which 
will provide information on the utilization of 
data from space toward understanding and 
managing earth resources. 



• AEC's net decrease of 11 percent from 1969 
to 1972 stems largely from cutbacks in the 
underground testing of nuclear weapons, in 
space propulsion systems, and in space electric 
power development. These reductions are 
partially offset by acceleration of the program 
CO develop an economic liquid-metal fast- 
breeder power reactor. 



• Interior's net decrease resulted from a 1970 
drop that was entirely due to the transfer of 
the Bureau of Commercial Fisheries to Com- 
merce (NOAA) and the Federal Water Pollution 
Control Administration to EPA. Thereafter in- 
creases occurred, and the largest increase 
from 1970 to 1972 is for research and develop- 
ment related to health and safety hazards in 
mining. 
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• In 1972 DOD's programs are expected to grow 
substantially, and programs contributing to the 
large increase include work on the B-1 air- 
craft, the Safeguard antiballistic missile sys- 
tem, the undersea long-range ballistic missile 
system (ULMS), the F-15 fighter aircraft, and 
the A-X close air support aircraft. Partially 
offsetting the increases is the phasing down 
or the completion of development on such 
undertakings as the F-14 fighter/interceptor, 
the Minuteman intercontinental ballistic missile 
system, the Poseidon fleet ballistic missile, and 
the S-3A antisubmarine warfare aircraft. 

• hew, despite a drop from 1969 to 1970, is 
expected to record an overall gain of 26 per- 
cent in the 1969-72 period. Increases are 
brought about by vocational education research 
and innovative R&D programs in tne Office of 
Education; research in heart disease and 
cancer in the National Institutes of Health; 
and the research and development sponsored 
by the recently organized Office of Child Devel- 
opment, to name some of the more outstand- 
ing programs. 



• DOT’S current increases derive from work on 
the supersonic transport aircraft ^ and also 
from research and development connected with 
air traffic control, urban mass transportation, 
and national highway safety programs. 



• NSF shows one of the largest net gains among 
all agencies in the 1969-72 period, with an 
increase of 80 percent. It also reflects the 
largest relative increase of any agency from 
1971 to 1972. Part of the 1972 rise is for 
programs transferred to NSF from other agen- 
cies, such as the National Magnet Laboratory 
from DOD (Air Force), the interdisciplinary 
material sciences laboratories from DOD’s 



Advanced Research Projects Agency, and 
logi.ntic support for the U.S. Antarctic research 
program from DOD (Navy). Other parts of the 
1972 rise cover expanded support to coordi- 
nated research efforts to develop scientific 
knowledge for the solution of national problems 
and increased support of basic research In all 
major scientific disciplines. 



• Commerce recorded a large increase in its R&D 
programs from 1969 to 1970, due largely to 
the transfer of various marine-related activities 
from Interior, DOD, DOT, and NSF to the new 
National Oceanic and Atmospheric Administra- 
tion (NOAA) within Commerce. The R&D pro- 
grams of NOAA, which also includes the former 
Environmental Science Services Administration 
(ESSA), are expected to increase substantially 
from 1970 to 1972. 



• The Environmental Protection Agency (EPA) 
conducts research and development in the 
areas of water and air pollution, pesticides, 
radiation, and solid wastes. These programs 
were formerly performed by HEW, Interior, and 
USDA. All these areas are expected to receive 
Increased emphasis from 1970 to 1972. 



* Data do not reflect congressional action on funds for the 
SST for the last 3 months of fiscal year 1971 or any action for 
1972. 
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Advanced Research Projects Agency, and 
logistic support for the U.S. Antarctic research 
program from DOD (Navy). Other parts of the 
1972 rise cover expanded support to coordi- 
nated research efforts to develop scientific 
knowledge for the solution of national problems 
and increased support of basic research in all 
major scientific disciplines. 



• Commerce recorded a large increase in its R&D 
programs from 1969 to 1970, due largely to 
the transfer of various marine-related activities 
from Interior, DOD, DOT, and NSF to the new 
National Oceanic and Atmospheric Administra- 
tion (NOAA) within Commerce. The R&D pro- 
grams of NOAA, which also includes the former 
Environmental Science Services Administration 
(ESSA), are expected to increase substantially 
from 1970 to 1972. 



* The Environmental Protection Agency (EPA) 
conducts research and development in the 
areas of water and air pollution, pesticides, 
radiation, and solid wastes. These programs 
were formerly performed by HEW, Interior, and 
USDA. All these areas are expected to receive 
increased emphasis from 1970 to 1972. 



TRENDS 

• During the 1960-67 period, while DOD's R&D 
obligations were increasing, its share of the 
R&D total was decreasing — from 76 percent to 
49 percent. From 1967 to 1970 a moderate de- 
cline was experienced. DOD’s 1972 estimate 
represents the first significant increase since 
1967, but its share of the Federal R&D total 
is little affected. 

• NASA’s R&D program totals have declined each 
year since the 1966 peak, and NASA’s share 
of the Federal R&D total has also declined 
since that time — ^from 33 percent to an esti- 
mated 19 percent in 1972. 

• AEC's obligations grew steadily from 1960 to 
1969, but in recent years they have declined. 
AEC accounted for 10 percent of the R&D total 
in 1960, cc-moared with an estimated 8 percent 
for 1972. 

• The combined R&D programs of DOD, NASA, 
and AEC dropped from 91 percent of the R&D 
total in 1960 to 86 percent in 1967 and are 
expected to decrease further to 77 percent in 
1972. 

• The programs of DOD, NASA, and AEC are 
complementary in a number of ways, and many 
of them are conducted jointly. Their missions 
tend to be concerned with putting into opera- 
tion complex end products of technology that 
involve advanced engineering and systems 
management. Their R&D requirements lean to- 
ward the same fields of science, draw on the 
same kinds of performers and often the same 
contractors. 

• In 1971 HEW became the third largest R&D 
supporter. Its R&D obligations reveal the re- 
verse of the DOD— NASA— AEC trend. They have 
increased from $320 million in 1960 to an 
estimated $1.6 billion in 1972, with only one 
year of decline; meanwhile HEW's share of the 
R&D total shows an increase from 4 percent 
t'' 10 percent. 
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• However, other agencies have also played a 
growing part in the overall support of research 
and development. In the current period 29 
other agencies reported R&D obligations, In 
the 1960-72 period the combined R&D total 
of the “other agency" group will have increased 
from $389 milliori to a projected $2.3 billion, 
and their share of the Federal R&D total from 
5 percent to 14 percent. 



• DOT, NSF, USDA, Interior, Commerce, and OEO 
are chiefly responsible for the significant gains 
of the “other agency” group. The R&D pro- 
grams of most of the agencies in this group 
as well as HEW are more research oriented than 
those of DOD-NASA-AEC. DOT and the Postal 
Service are the only agencies in the “other 
agency” group primarily engaged in develop- 
ment in the machinery-and-systems areas. 



77 




AGFNCIES 



'■• A* -', ■' 

v%'“ , i;y •, ;v ■ 



'IgAiA' 4PMMit4'fliaiQ>W# 

m 








- ■ -'-S V#S^ «’VHr^ • » 



a • DOT, NSF, USDA, Interior, Commerce, and OEO 
ch are chiefly responsible for the significant gains 

29 of the “other agency" group. The R&D pro- 

In grams of most of the agencies in this group 

tal as well as HEW are more research oriented than 

,ed those of DOD-NASA-AEC. DOT and the Postal 

)n. Service are the only agencies in the “other 

am agency” group primarily engaged in develop- 

ment in the machinery-and-systems areas. 
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Trends in R&D obligations of the 
“other” Fed^^ral agencies* 



(Billions of dollars) (Percent of R&D total) 




FISCAL YEAR 

' DOD, NASA, HEW. and AEG excluded. 



R&D obligations of selected Federal agencies 

(Millions of dollars/ 




^ Not in existence. 

SOURCE; National Science Foundation 
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CHARACTER OF WORK 

• In 1971 the share of development in the com- 
bined R&D total of DOD, NASA, and AEC was 
expected to be 72 percent. For HEW it was 
expected to be 8 percent and for the “other” 
agencies, 35 percent. 

• The 29 “other” agencies and HEW are more 
concerned with socially oriented development 
than the DOD-NASA-AEC group, which con- 
centrates development on costly and complex 
hardware items. The “other” agencies and 



HEW are involved with such problems as the 
development of working program models from 
accepted hypotheses concerning the causes of 
poverty; the determination of public acceptance 
of different means of mass transportation; ex- 
perimental schools; curriculum development; 
the development of improved procedures for 
preparation, care, and preservation of food; 
and the development of evaluative instruments 
and norms for young children. The chief ex- 
ception to development of the foregoing nature 
in the “other agency” group is DOT’S work on 
the SST aircraft. 
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HEW are involved with such problems as the 
development of working program models from 
accepted hypotheses concerning the causes of 
poverty; the determination of public acceptance 
of different means of mass transportation; ex- 
perimental schools; curriculum development; 
the development of improved procedures for 
preparation, care, and preservation of food; 
and the development of evaluative instruments 
and norms for young children. The chief ex- 
ception to development of the foregoing nature 
in the “other agency” group is DOT'S work on 
the SST aircraft. 



The share of applied research in the DOD- 
NASA-AEC R&D total was expected to be only 
19 percent in 1971, compared with 36 percent 
within the “other agency” total and 61 per- 
cent within the HEW total. 



• The share of basic resea . . >'.c- DOD-NASA- 

AEC total was expecteo io be niy 9 percent 
in 1971, but it was more than cht ;e times that 
percentage for HEW and “other” agencies. 




PERFORMERS 

• Industrial firms make up by far the largest 
performing sector for the DOD-NASA-AEC 
group, accounting for an estimated 64 percent 
of its R&D total in 1971. By contrast, industrial 
performance was expected to represent only 4 
percent of the HEW total and 27 percent of the 
“other agency" total in 1971. 



• Universities and colleges were expected to re- 
ceive more than 50 percent of HEW's R&D 
funds and 22 percent of the “other agency" 
funds in 1971, whereas DOD-N’ASA-AEC 
planned to direct only 3 percent of their joint 
R&D obligations to this sector. 



• The Federal intramural sector is strong in all 
three agency groups. It is the largest perform- 
ing sector fo' the “other agency" group. 
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• The Federal intramural sector is strong in all 
three agency groups. It is the largest perform- 
ing sector for the "other agency" group. 
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Major characteristics of RAD obligatioAS of Federal agencies, fiscal year 1971 (est) 
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Major fields 
of science 
(percent of 
total) 


1 


1 


1 


1 


56 Environ. 
38 Eng. 
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249.1 


25.6 


14.3 


Agency and subdivision 


Department of State, total 


Departmental Funds 

% 

Agency for International Development- 

Department of Transportation, total 

Federal Aviation Agency 

Federal Highway Administration - 

Federal Railroad Ad ministration 

National Highway Traffic Safety Administration... 

Office of the ?<jcretaiy 

U. S. Coast Guard 

Urban Mass Transportation Administration 
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THE CURRENT PERIOD 

The following agencies provided the largest 
amount of R&D plant support during the 1969-72 
period: 



SECTION 7. 

r&d plant 

The rapid advances of science have been 
possible because of the availability of large-scale 
research faclJiiies and complex equipment and 
instruments. Support for R&D plant is, therefore, 
a corailary of support for research and 
development and is necessary for the continued 

progress of science. 
R&D plant Includes both land and capital 
goods used . ; research and development. Fixed 
equipment such as radio telescopes, nuclear 
reactors, and research vessels are also R&D plant, 
but expendable items like rocket fuel, experimental 
rockets, and common laboratory supplies are not. 
R&D plant covers acquisition, construction, and 
repair, but not operational costs. 
R&D plant data reported here tend to be 
understated because of the difficulty some 
agencies, such as DOD and NASA, have in reporting 
this information. (See techn^v,«il notes, p. 68.) 



Federal obligations for R&D plant, by agency 

lOollars in millions] 



Agency 


Actual 


Estimates 


1969 


1970 


1971 


1972 


Total 


$669 


$524 


$659 


$588 


Atomic Energy Commission 


303 


266 


353 


243 


Department of Defense.-- 


194 


141 


162 


160 


National Aeronautics and Space 
Administration 


55 


33 


25 


56 


Department of Health, Educa- 
tion, and Welfare 


53 


31 


24 


23 


National Science Foundation 


27 


23 


22 


19 


Department of Transportation 


6 


5 


19 


43 


Other agencies.- 


31 


25 


54 


44 



• Since 1967 total R&D plant funding has fluc- 
tuated between $500 million and $700 million. 

• The $524 million obligated in 1970 was the 
lowest figure for R&D plant since 1959. 

• Support by most agencies for R&D plant Is de- 
clining or leveling off. The chief exception Is 
DOT, whose facility programs are scheduled to 
increase substantially, primarily through con- 
struction on the part of the Federal Railroad 
Administration at its High-Speed Ground Test 
Center in Pueblo, Colo. 

• For AEC the drop in R&D plant obligations in 
1970 resulted from delays in initiation of con- 
struction and slippages in scheduling of on- 
going projects, primarily in the reactor devel- 
opment, weapons, and physical research 
programs. The estimated increase in 1971 was 
largely compensation for the 1970 delays. 

• For DOD the drop in R&D plant support In FY 
1970 was largely due to a reduction in Air 
Force construction activity. The Air Force, how- 



R&D PLANT 



ever, remains the primary supporter of R&D 
THE CURRENT PERIOD facilities among all DOD subdivisions through- 

ThP following agencies provided the largest out the current period, 

amount of R&D plant support during the 1969-72 
period: 



Federal obHgalions for R&D plant, by agency 

iDollars in millions) 



Agency 


Actual 


Estimates 


1969 


1970 


1971 


1972 


Total 


$669 


$524 


$559 


$588 


Atomic Energy Commission^ 

Ant riftfAn^A ...... 


303 

194 

55 

53 

27 

6 

31 


266 

141 

33 

31 

23 

5 

25 


353 

162 

25 

24 

22 

19 

54 


243 

160 

56 

23 

19 

43 

44 


L/"P3> *' vlH 

National Aeronautics and Space 
AH ministration 


Department of Health, Educa- 

tinn jinH Wdlfsro - 


National Science Foundation — 
Department of Transportation — 

OtKiAr ACFAnrifiS .... 


win0i 



a Since 1967 total R&D plant funding has fluc- 
tuated between $500 million and $700 million. 

• The $524 million obligated in 1970 was the 
lowest figure for R&D plant since 1959. 

• Support by most agencies for R&D plant is de- 
clining or leveling off. The chief exception is 
DOT, whose facility programs are scheduled to 
increase substantially, primarily through con- 
struction on the part of the Federal Railroad 
Administration at its High-Speed Ground Test 
Center in Pueblo, Colo. 

• For AEC the drop in R&D plant obligations in 
1970 resulted from delays in initiation of con- 
struction and slippages in scheduling of on- 
going projects, primarily in the reactor devel- 
opment, weapons, and physical research 
programs. The estimated increase in 1971 was 
largely compensation for the 1970 delays. 

• For DOD the drop in R&D plant support in FY 
1970 was largely due to a reduction in Air 
Force construction activity. The Air Force, how- 

er|c 



• NASA’s R&D plant funding is now at a relatively 
modest level, compared to the mid-1960’s. 
Current funds provide for modification and pro- 
vision of facilities for space shuttle technology, 
modifications to the Titan III launch area, and 
supporting activities. The last include essential 
rehabilitation of and modifications to facilities 
at NASA installations and at Government-owned 
plants operated by NASA contractors. 



• The drop in HEW obligations in the current 
period is largely the result of the completion 
in 1970 of Office of Education construction 
activity for R&D centers and educational labora- 
tories. Most of the remaining HEW program 
represents NIH support for the construction of 
research facilities at universities or for its own 
intramural work. 



• The NSF level of R&D plant support continues 
to drop, mu't- V because of the overall decrease 
in funding fot 'stituh.^na’ support, which in- 
cludes facilities. 
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Trends in Federal obligations for R&O plant, by agency 



(Millions of dollars) ** * ® P**”* 




FISCAL YEAR 



(Millions of dollars) 



NASA 




FISCAL YEAR 



(Millions of dollars) 



AEC 




FISCAL YEAR > 



(Millions of dollars) 



DOD 




FISCAL YEAR 



(est.) 



SOURCE: National Science Foundation 




, by agency 
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TRENDS 

• The R&D plant constructeii in any given year 
supports R&D performance over a number of 
years. Thus, peaks and valleys in R&D plant 
funding are not closely indicative of the level 
of the R&D effort of the same period. 



• Throughout the 1960-72 timespan, with few 
exceptions, three agencies have been the major 
sources of R&D plant funds— AEC, DOD, and 
NASA; their combined totals have ranged from 
68 to 87 percent of the Federal R&D plant 
total. 



• Since 1963, when R&D plant obligations were 
at their highest point, obligations have dropped 
44 percent (based on 1971). Almost all the 
R&D plant support agencies have contributed 
to the decline. 



• However, during the 1960's the broad trends 
in R&D plant obligations — ^the rise and subse- 
quent decrease — mainly reflected the impact 
of one agency, NASA. The total of $1,168 mil- 
lion In 1963 included NASA obligations of 
$577 million, almost as much as all other 
agencies combined. NASA’s R&D plant obliga- 
tions by then had risen to 5 times their 1960 
level, but they declined rapidly after the mid- 
1960’s. The other agencies together main- 
tained a $400 million to $600 million level 
throughout the decade. 




o 




Since 1960, AEC’s R&D plant obligations have 
been at the $200 million to $300 million level 
in most years. The high for this agency Is 
represented by the $353 million estimate for 
1971. AEC’s R&D plant funds have been used 
primarily for the construction of national re* 
search centers, such as the Argonne and 
Brookhaven National Laboratories, and for 
facilities and capital equipment for the Reactor 
Development, Physical Research, Weapons Re- 
search, and Special Nuclear Materials pro- 
grams. Recently, AEC has initiated such major 
efforts as the Fast Flux Testing Facility near 
Richland, Wash., and the 200-BeV Accelerator 
at Weston, III. 



Most of the R&D plant obligations of DOD have 
been used for activities connected with missile 
and rocket programs. These include the con- 
struction of a continental air defense network 
and the establishment of facilities to test mis- 
sile, propulsion, and electronics systems. 



The sharp rise and drop in NASA’s R&D plant 
obligations in the 1960’s chiefly reflect the 
requirements of the manned lunar landing 
program. From a level above $500 million be- 
tween 1963 and 1965, NASA's funding for 
R&D plant has dropped to the $25 million 
estimated for 1971. Planned facilities include 
those for launching space vehicles; simulating 
a space environment; testing, tracking, and 
data acquisition; and control and guidance. 



TYPE OF PERFORMER SUPPORTED 

A measure of R&D plant purposes can be 
shown in terms of type of performer supported. 



Federal obligations for R&D plant, by type of performer 

supported 

(Dollars in millions] 



Type of performer supported 


Actual 


Estimates 


1969 


1970 


1971 


1972 


Total 


$669 


* $524 


$659 


$588 




Percent distribution 


Federal Intramural 


39 


32 


36 


49 


Industrial fit ms 


8 


8 


11 


9 


FFRDC's administered by in- 
dustrial firms 


13 


12 


19 


13 


Universities and colleges.... ^ — 


9 


11 


7 


6 


FFRDC's administered by uni- 
versities.. - 


26 


32 


27 


23 


Other nonprofit institutions 


1 


1 


1 


1 


FFRDC '3 administered by other 
nonprofit institutions 


3 


5 


(•) 


{•) 


other domestic performers 


(•) 


W 


(•) 


(•) 



* Less thin 0,5 percent. 



• From 1969 to 1972 the two major types of 
performers supported by F<&D plant construc- 
tion — intramural performers and FFRDC’s ad- 
ministered by universities — reflect different 
trends in their share of the R&D plant total. 

• R&D plant funds supporting Federal intramural 
performance are scheduled to rise substantially 
between 1970 and 1972 in their share of the 
total whereas R&D plant funds for performance 
by university-administered FFRDC’s are ex- 
pected to drop in their share of the total. By 
1972 the first sector is expected to make up 
about one-half the total and the second, about 
one-fourth. R&D plant support to industry- 
administered FFRDC's is scheduled to be about 
one-eighth of the total. 
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TYPE OF PERFORMER SUPPORTED 

A measure of R&D plant purposes can be 
shown In terms of type of performer supported. 



Federal obligation* for R&D plant, by type of performer 

supported 

(Dollars in millions) 



Type of performer supported 


Actual 


Estimates 


1969 


1970 


1971 


1972 


Total 


$669 


. $524 


$659 


$588 




Percent distribution 


FArtAral Intramural 


39 


32 


36 


49 


InHiifttriifel firina ........ 


8 


8 


11 


9 


FFRDC’s administered by in- 
Hiistrijbl firma 


13 


12 


19 


13 


1 InWAraltias and OOllefleS. ..... 


9 


11 


7 


6 


FFRDC's administered by uni* 

vjiraitiaa . .......... 


26 


32 


27 


23 


Other nonprofit institutions 

FFRDC’s administered by other 
nonorofit institutions .... 


1 

3 


1 

5 


1 

(•) 


1 

(*) 


Other domestic performers 


W 


(•) 


(•) 


(•) 



• L«ss than percent. 



• From 1969 to 1972 the two major types of 
performers supported by R&D plant construc- 
tion — intramural performers and FFRDC's ad- 
ministered by universities — reflect different 
trends in their share of the R&D plant total. 

• R&D plant funds supporting Federal intramural 
performance are scheduled to rise substantially 
between 1970 and 1972 in their share of the 
total whereas R&D plant funds for performance 
by university-administered FFRDC's are ex- 
pected to drop in their share of the total. By 
1972 the first sector is expected to make up 
about one-half the total and the second, about 
one-fourth. R&D plant support to industry- 
administered FFRDC's is scheduled to be about 
one-eighth of the total. 



• DOD remains the largest agency provider of 
R&D plant funds for intramural research and 
development, but NASA and DOT are the agen- 
cies responsible for most of the scheduled in- 
crease in 1972. 



• AEC provided virtually all of the R&D plant 
funds for work performed by university-admin- 
istered FFRDC's. Funds were to be used for 
such Installations as the National Accelerator 
Laboratory near Chicago, III., the Los Alamos 
Scientific Laboratory in Los Alamos, N. Mex., 
and the Lawrence Radiation Laboratory in 
Livermore, Calif. 



• AEC also provided all of the R&D plant funds 
used to support work performed by industry- 
administered FFRDC's. Included in this cate- 
gory are the Pacific Northwest Laboratory in 
Richland, Wash, and the Sandia Laboratories 
in Albuquerque, N. Mex. and Livermore, Calif. 



(For detailed data on this section see appendix tables C-70 
through C-73, C-94, and C-97.) 
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SECTION 8. 

geographic 

distribution 

Early surveys on the distribution of Federal R&D 
obligations to States were conducted intermittently. 
The first ones covered 1963 and 1965. Later 
surveys were conducted on an annual basis, 
beginning with the year 1968. The current one, 
covering 1970, is the fifth survey of this kind. All 
of the surveys have been based on reports by 
agencies whose combined obligations represented 
almost all of the total Federal R&D dollars. 
The 10 respondents for 1970 had total obliga- 
tions of $15.0 billion, or 98 percent of total agency 
R&D obligations for that year. Their R&D plant 
obligations were $520 million. 

Data are given on a prime contract basis, 
although a sample survey was made of the effects 
of first-tier subcontracting in 1970. Indications are 
that dispersion of funds i_s actually greater than 
the pattern shown here if subcontracting is taken 
into account, as discussed later in the section. 



Distribution of total Federal R&D obliga 




SOURCE; National Scipoc'C Foundofion 



• In 1970, for the first time, as many as three 
States received more than $1 billion each in 
Federal R&D support. They were California, 
New York, and Maryland, 

• However, the California total was almost $3.9 
billion, more than three times the amount re- 
ceived by the next State, New York. 

• Five States fell in the $500 million-to-$l billion 
category: Florida, Massachusetts, New Jersey, 
Texas, and Pennsylvania. 



ic 

>n 



&D 

tly. 

Iter 

sis, 

ne, 

Att 

by 

ted 

jrs. 

ga- 

ncy 

ant 

on. 

sis, 

ciu 

3re 

lan 

^en 

on. 



Distribution of £otal Federal R&D obligations, by State, FY 1970 




im $100to$500 m)!lion 



SOURCE National Science Pouodation 




$25 to $100 million 
Under $25 million 



• In 1970, for the first time, as many as three 
States received more than $1 billion each in 
Federal R&D support. They were California, 
New York, and Maryland. 

• However, the California total was almost $3.9 
billion, more than three times the amount re- 
ceived by the next State, New York. 

• Five States fell in the $500 million-to-$l billion 
category: Florida, Massachusetts, New Jersey, 
Texas, and Pennsylvania. 



• Fifteen States (including the District of Colum- 
bia) were found in the $100 million-to-$500 
million group, and this group was widely dis- 
tributed throughout the country. 



• Fifteen States received from $25 million to 
$100 million in support. 



• Thirteen States received less than $25 million. 






DISTRIBUTION BY DIVISION 

In the 1963-70 period the distribution of 
Federal l^&D obligations among national divisions 
has changed follows: 



Distribution of Fodoral R&O obligations by geographic 
division, fiscal years 1963, 1965, 1968, 1969, and 1970 



Division 


1963 


1965 


1968 


1969 


1970 


Total (millions of 
dollafs) 


$12,251 


$14,357 


$15,690 


$15,355 


$14,981 


Pacific. 

South Atlantic 

Middle Atlantic 

Mountain 

East North Central. - 

New England 

West South Central. 
East South Central. 
West North Central. 


Percent distribution 


38.1 

13.8 

14.6 

8.7 

6.7 

5.7 

5.0 
3.4 

3.1 


33.8 

15.0 

15.5 

6.9 

6.4 
6.9 
8.0 

4.4 
2.8 


30.4 

18.0 

15.7 

7.0 
8.2 
6.4 
7.6 
4.2 

2.0 


31.3 

19.3 
15.9 

7.4 

6.8 

7.1 

5.8 

3.9 

2.1 


29.4 

19.4 
16.8 

7.6 
6.9 

6.7 
5.6 
4.0 
3.2 



NOTE; Percents do not add to 100 because outlying areas have been excluded. 



• The divisions showing the greatest relative in- 
creases from 1963 to 1970 were the South 
Atlantic, the East Soutfi Central, the New Eng- 
land and the Middle Atlantic. The only division 
to reflect a loss from 1963 to 1970 was the 
Pacific division. 



STATES WITHIN DIVISIONS 

Important changes by States in 1970 and 
their effects on the divisions are shown below: 

Pacific 

• The relatively large decrease in Federal sup- 
port to the Pacific division from 1969 to 1970 
was the net result of losses to three States that 
were not offset by the gains of the other two. 
California’s decrease of $419 million was by 



• From 1969 to 1970 six divisions grew in their 
share of the total, and three declined. 

• The only significant gains were registered by 
the Middle Atlantic division, which has shown 
steady growth in its share since 1963, and the 
West North Central division, which had pre- 
viously been declining. 

• The greatest decline from 1969 to 1970 was 
shown by the Pacific division. However, this 
division remained the largest recipient of Fed- 
eral R&D funds by a wide margin. 

• Over the longer span, from 1963 to 1970, the 
Pacific division registered the greatest decline 
in share of the R&D total, The largest increase 
by far, both in share and in dollars, was re- 
flected by the South Atlantic division. The 
second largest dollar gain was made by the 
Middle Atlantic division and the third largest 
dollar gain, by the New England division. Their 
shares of the R&D total increased accordingly. 



Change In Federal R&D funding support 
t 0 geographic divisions, FY il^-1970 



Dacrtn* 



InorMM 




GEOGRAPHIC DISTRIBUTION 



on of 
;sions 



iraphic 

70 



1970 



$14,981 



29.4 

19.4 
16.8 

7.6 
6.9 

6.7 
5.6 
4.0 
3.2 



uded. 



• The divisions showing the greatest relative in- 
creases from 1963 to 1970 were the South 
Atlantic, the East South Central, the New Eng- 
land and the Middle Atlantic. The only division 
to reflect a loss from 1963 to 1970 was the 
Pacific division. 



STATES WITHIN DIVISIONS 

Important changes by States In 1970 and 
their effects on the divisions are ihown below: 



Pacific 

• The relatively large decrease in Federal sup- 
port to the Pacific division from 1969 to 1970 
was the net result of lossss to three States that 
were not offset by the gains of the other two. 
California's decrease of $419 million was by 
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Change in Federal HAD funding eupport 
to geographic dlvlsione, FY 19M-1970 



Oieniit lne»m 




far the greatest factor and resulted almost 
entirely from cutbacks in DOD and NASA pro- 
grams. 

• The chief gain was shown by Washington. In 
1970 DOT funding for the supersonic aircraft 
more than offset a DOD funding decrease, 
largely on the part of the Air Force. 



South Atlantic 

• This division's net dollar decline from 1969 to 
1970 was almost all a reflection of the drop 
of $205 million in Federal R&D support to 
Georgia, which was second only to California in 
dollar loss in 1970. The only other State in 
this division to show a decrease was Florida. 

• Georgia’s decrease was based on a decline in 
industrial work on the C— 5A aircraft for the 
Air Force. 

• On the other hand, Maryland's $102 million 
increase was surpassed by only two other 
States in 1970 (Missouri and New York). Al- 
most all the reporting agencies expanded their 
support, especially DOD, NASA, and HEW. 

• Virginia gained mainly through further funding 
on the part of DOD and NASA: both agencies 
concentrated on the intramural sector. 



Middle Atlantic 

• Increased support to New York and New Jersey 
more than offset Pennsylvania’s rather sub- 
stantial loss in 1970. The New York increase 
of $129 million largely represented additional 
industrial performance of R&D work on the 
Navy’s F-14A fleet air defense fighter-intercep- 
tor. 

• The drop in support to Pennsylvania (third 
largest drop among all States in 1970) came 
about mostly because of reduced DOD and 
NASA contracting to industry. 
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R*D obligations by goographic division and Stata, fiscal years 1963, 19€S, 1969, 1969, and 1970 

(Dollars in millions] 
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leographic division »nd State, fiscal years 1963, 19«5, 196t, 19^, and 1970 



(Dollars in millions] 

• Within this division, which showed no overall 



1963 


1965 


1968 


1969 


Nat 

incraasa/ 

dacraasa 

1963-69 


1970 


Nat Change from 1969 to 1970, the majority of 

dacroasa States received small Increases that were 

counterbalanced bv the decreases in 


HSS5.2 


$4,849.0 


$4,774.3 


$4,I19.S 


+$ 146.3 


$4,404.1 


-$409.4 and Arizona. The reduction in the work car- 


12.1 

4,296.7 

7.1 

16.2 

331.1 


14.4 

4,553.3 

41.5 

25.6 
214.3 


61.8 

4,298.6 

35.0 

35.0 

343.9 


68.6 

4,289.8 

37.7 

36.1 

381.2 


+56.5 

-6.9 

+30.6 

+17.9 

+50.1 


43.2 

3,871.1 

43.8 

33.8 
412.2 


-25.4 Tied out at the Nevada Test Site by AEC's on- 

“Sf:i site industrial contractor accounted for the 

■j5i!o fairly sizable drop in Federal support to this 


9l,CtS.S 


$2,154.9 


$2,119.7 


$2,961.3 


+$U76.fl 


$2,899.2 


-$ 62.1 State. 


24.6 

403.9 

340.9 

26.7 

675.7 
27.0 
19.6 

158.8 
7.9 


7.1 

374.3 

459.8 

58.4 

876.6 

57.8 

17.1 

284.2 

19.6 


13.9 

443.2 

799.1 
280.7 
905.9 
62.4 
18.7 

275.2 
20.6 


16.1 

444.3 
884.5 

276.8 

961.8 
58.5 
17.1 

286.3 
16.0 


-8.5 

+40.4 

+543.6 

+250.1 

+286.1 

+31.5 

+8.1 


16.3 
461.5 
824.8 

72.3 
1,063.4 

63.9 

17.8 

352.7 

19.6 


+.2 

+24.2 

East North Central 

■^+M • This division showed virtually no overall change 

+^!4 in its 1970 support level relative to 1969. A 

moderate oiain for Ohin and a email crain fAr 


$1,719.2 


$2,228.8 


$2,479.4 


$2,436.1 


+$ 646.9 


$2,916.9 


WiSCOn<^in h\/ Hooroacoc in InHicsnA 


410.1 

944.2 
434.9 


410.7 
1,289.3 

528.7 


681.8 

1,174.9 

616.7 


708.9 

1,107.0 

620.3 


+298.8 

+162.8 

+185.4 


742.5 

1,235.6 

538.8 


Illinois, and Michigan. Ohio benefited from a 

DOD inCfAASA in moct nf if 4r>r infra. 


$l,0M.f 


$ 990.1 


$1,099.6 


$1,136.7 


+$ 66.1 


$1,186.8 


fYUiral work at Wricfht PaffAr<nn Air Pr\ma Raco 


174.6 

240.8 
29.7 

8.5 

128.9 

345.9 
135.8 

4.5 


76.6 

212.3 

63.6 
8.6 

154.5 

425.3 
45.0 

4.2 


71.4 

265.3 

65.6 

8.3 

223.6 

413.3 
39.7 

6.4 


79.2 

264.4 

69.6 

8.3 

232.3 

426.3 
49.8 

6.8 


-95.4 

+23.6 

+39.9 

-.2 

+103.4 

+80.4 

-86.0 

+2.3 


72.8 

274.1 

75.0 
11.6 

190.9 

444.1 

61.1 
7.2 


-6.4 

+9.7 

New England 

+i7.'8 • New England experienced a decline in R&D 

■^+;4 obligations between 1969 and 1970 for the 


$ 819.9 


$ 923.7 


$1,294.0 


$1,044.3 


+$ 224.6 


$1,016.8 


-$ 1.5 first time In this series. Although all of the 


203.9 

57.3 

154.4 

304.3 

99.7 


191.7 
71.9 

155.2 

379.1 

125.8 


239.3 
82.9 

203.4 
653.6 
114.8 


251.2 

108.8 

167.4 

432.6 

84.2 


+47.3 

+51.5 

+13.0 

+128.3 

-15.5 


239.6 

91.9 

162.8 

457.3 

87.1 


-11.6 States in the division except Vermont showed 

-4.6 decreases, the only one with a significant drop 

+2!9 was Connecticut. This reduction was the result 


$ 702.2 


$ H2.7 


$1,009.4 


$1,019.7 


+$ 368.9 


$1,000.8 


-$64.9 mainly of a cutback in industrial work for the 


139.3 

5.3 

515.1 

16.9 

20.5 

5.2 


184.5 

4.3 

733.7 

28.8 

37.5 

4.0 


133.2 

6.0 

795.7 

36.6 

31.1 

6.8 


223.6 

14.3 

775.0 

31.0 
32.8 

9.0 


+84.3 

+9.0 

+259.9 

+14.1 

+12.3 

+3.8 


160.0 

13.3 
760.9 

27.3 
29.9 

9.5 


-63.6 Air Force occasioned by the cancellation of 

-14.1 the Manned Orbiting Laboratory program. 

^"3.7 

-2.9 


$ 608.2 


$1,143.1 


$1,169.9 


$ 194.3 


+$ 266.1 


$ 884.9 


— ' ' ' wesT dotiiii wonirdi 

-$99.4 . .. , . 


4.2 

189.2 

16.9 

397.9 


6.6 

377.1 

28.4 

731.0 


8.1 

272.4 
24.0 

884.4 


7.4 

171.8 

20.1 

695.0 


+3.2 

-17.4 

+3.2 

+297.1 


9.8 

146.5 

29.5 

649.1 


+24 • This division continued to decline in 1970 but 

-;j25j not by as much as in 1969. Texas registered 

-45.9 the greatest loss in support, followed bv' 


$ 4. ? 1 


$ 623.3 


$ 655.3 


$ H7.9 


+$ 177.4 


$ 8M.7 


+$ 2.2 Louisiana. A reduction in Naw contracts to 


246.8 
11.0 
16.5 

145.8 


370.7 
17.1 
36.7 

203.7 


405.7 

24.1 

26.5 

199.1 


358.4 

21.4 

26.0 

191.6 


+111.6 

+10.4 

+9.5 

+45.8 


357.2 

20.4 

28.3 

193.8 


-1.2 industry was the major reason for the decline 

+2:3 in Federal support to Texas. 


$ 37C.7 


$ 406.7 


$ 321.1 


$ S2f.f 


-$ 464 


$ 479.4 


+$146.9 


23.3 

21.5 

73.6 
236.6 

4.8 

3.4 

13.5 


28.8 

25.7 

106.3 

231.7 

7.7 

5.0 

3.5 


41.7 

19.8 
111.1 
121.1 

15.4 

6.0 

6.0 

i 


34.2 
39.6 

89.3 
141.9 

11.3 
6.8 
5.4 


+10.9 

+18.1 

+15.7 

-94.7 

+6.5 

+3.4 

-8.1 


32.7 

16.6 

109.3 

291.2 

10.6 

8.9 

6.1 


J East South Central 

■H49.3 • There was no significant change in the overall 

total for the East South Central division be- 
tween 1969 and 1970 nor in Federal suDDort 



to the four States that comprise the division. 

roi 
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West North Central 

• In 1970 this division showed both the greatest 
absolute gain and the greatest gain relative 
to its former total. Almost all of the increase 
occurred because of Federal support to Mis- 
souri through expanded activities of DOD and 
NASA. In the case of DOD a substantial in- 
crease was seen in industrial work on the Air 
Force F^IS aircraft. In the case of NASA the 
increase represented industrial research and 
development related to the orbital workshop 
and the Skylab program. 



THE LEADING STATES 

• The 26 leading States together received 95 
percent of total Federal R&D funds, and each 
of these received 1 percent (rounded) or more 
of the Federal R&D total. Virtually the same 
pattern persisted throughout the 1963-70 
period. 

If the 10 leading States are selected for 
study, they line up as follows in 1970: 



Distribution of Federal RAD obiigations to the 10 States 
leading in such support in 1970 for fiscal years 
1963, 19S5, 1968, 1969, and 1970 



State 


1963 


1965 


1968 


1969 


1970 


Total, all States 


$12,251 


$14,357 


$15,690 


$15,355 


$14,981 


(millions of dollars) 














Percent distribution 


California 


35.1 


31.7 


27.4 


27.9 


25.8 


Naw York 


7.7 


9.0 


7.5 


7.2 


8.2 


Maryland 


5.5 


6.1 


5.8 


6.3 


7.1 


Florida 


2.8 


3.2 


5.1 


5.8 


5<5 


Massachusetts 


4.2 


5.1 


5.1 


5.0 


5.1 


New Jersey 


3.3 


2.9 


4.3 


4.6 


5.0 


Texas. - - 


3.2 


5.1 


5.6 


4.5 


4.3 


Pennsylvania 


3.6 


3.1 


3.9 


4.0 


3.6 


District of Columbia. 


3.3 


2.6 


2.8 


2.9 


3.1 


Ohio 


2.5 


2.6 


4.2 


2.8 


3.1 


All other States* — 


28.8 


28.6 


28.3 


29.0 


29.2 



• Inciudis outlying ireas and offtcas abroad. 



• The States above with the addition of New 
Mexico comprise a list of 11 States from v/hich 
the “leading 10“ have been drawn in 1963, 
1965, 1968, 1969, and 1970. There have, jf 
course, been variations in order from one year 
to another. 

• The 10 leading States together received 71 
percent of all Federal R&D funds in 1970, the 
same share the 10 leading States received in 
each earlier year surveyed. 

• California continues to dominate the scene 
although its share of the total has dropped 
considerably, much of this drop reflecting the 
phase-out of NASA’s Apollo program. Almost 9 
out of every 10 R&D dollars obligated to Cali- 
fornia have represented obligations of DOD 
and NASA throughout the 1963-70 period. 
Other agencies placing funds to a notable ex- 
tent in California are AEC, HEW, and NSF. 
Most of the work has been performed by 
industry (two-thirds in 1970). However, dollar 
obligations to industry fell significantly in 1970 
from their 1968 and 1969 levels. Important 
work has also been carried on by all the other 
performing sectors, including universities and 
their affiliated research centers. 

• New York's yearly R&D performance total has 
been around $1 billion throughout the 1963- 
70 period. Nearly three-fourths of the work has 
been for DOD and NASA, mostly through in- 
dustrial contracts. In 1970 DOD increases, 
largely for the Navy’s F-14A aircraft program, 
more than offset the drop-off in work for NASA. 

• Maryland is the only State to show a substan- 
tial funding increase in each year surveyed. In 
1970 Federal R&D support to this State crossed 
the $1 billion mark, Maryland is the only State 
of the leading 10, with the exception of the 
District of Columbia, where intramural per- 
formance predominates. Intramural work repre- 
sented three-fifths of the Maryland total in 
1970. A number of the larger Federal labora- 
tories and testing facilities are located in Mary- 



GEOGRAPHIC DISTRIBUTION 



• The States above with the addition of New 
Mexico comprise a list of 11 States from which 
t the “leading 10” have been drawn in 1963, 

' 1965, 1968, 1969, and 1970. There have, of 

' course, been variations in order from one year 

to another. 

! • The 10 leading States together received 71 

r percent of all Federal R&D funds in 1970, the 

a same share the 10 leading States received in 

] each earlier year surveyed. 

^ • California continues to dominate the scene 

although its share of the total has dropped 
considerably, much of this drop reflecting the 
phase*out of NASA's Apollo program. Almost 9 
out of every 10 R&D dollars obligated to Cali- 
fornia have represented obligations of l^D 
and NASA throughout the 1963-70 period. 

^ Other agencies placing funds to a notable ex- 

^ tent in California are AEC, HEW, and NSF. 

e Most of the work has been performed by 

e Industry (two-thirds In 1970). However, dollar 

0 obligations to industry fell significantly in 1970 
from their 1968 and 1969 levels. Important 
work has also been carried on by all the other 

^ performing sectors, including universities and 

their affiliated research centers. 

„ • New York’s yearly R&D performance total has 

” been around $1 billion throughout the 1963- 

70 period. Nearly three-fourths of the work has 
” been for DOD and NASA, mostly through In- 

— dustrlal contracts. In 1970 DOD increases, 

)8i largely for the Navy's F— 14A aircraft program, 

_ more than offset the drop off in work for NASA. 

— • Maryland is the only State to show a substan- 

5.8 tial funding increase in each year surveyed. In 

7 j 1970 Federal R&D support to this State crossed 

5I5 the $1 billion mark. Maryland is the only State 

1 I of the leading 10, with the exception of the 

4*3 District of Columbia, where intramural per- 

formance predominates. Intramural work repre- 
3.1 sented three-fifths of the Maryland total in 

^ ^ 1970. A number of the larger Federal labora- 

tories and testing facilities are located in Mary- 



land, including HEW’s National Institutes of 
Health, the Naval Ordnance Laboratory, the 
Army's Edf '-*ood Arsenal Laboratories, and 
NASA’s Godt =i^d Space Flight Center. However, 
important Federal R&D work is also carried out 
by industry in Maryland for DOD and NASA 
in aerospace and electronics areas. 



• Florida has risen rapidly In performance In re- 
cent years, with some reduction in 1970. Vir- 
tually all of the R&D work performed in Florida 
is accomplished either by industrial firms or by 
Federal organizational units. Most of the In- 
dustrial performance Involves aircraft and elec- 
tronics work for DOD and NASA. Important 
intramural work Is represented by Air Force 
testing of missiles and aircraft at the Eastern 
Test Range and by NASA’s many activities at 
the Kennedy Space Center. 



• Massachusetts’ R&D efforts continue to be pre- 
dominantly directed to DOD programs. Two out 
of every three Federal R&D dollars obligated 
to Massachusetts in 1970 were from DOD, with 
most of the work performed by industrial firms. 
However, sizable portions were also carried out 
at Federal installations and at FFRDC’s admin- 
istered by universities or other nonprofit In- 
stitutions. 



• In New Jersey four out of every five dollars 
obligated in 1970 for R&D work were for DOD 
programs. Three out of every four dollars were 
obligated to industrial firms; the Army’s Safe- 
guard antiballistic missile system was the chief 
program involved. Virtually ail of the remaining 
dollars were directed to R&D performance at 
intramural facilities. 
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• The Texas R&D total continued to decline ir 
1970 from its 1968 high. Smaller DOD obliga 
tions to industry for the Air Force F-111 fighter 
accounted for the overall decrease. In contrast 
NASA, the other important support agency, 
slightly increased R&D funding in 1970. 
NASA’s programs included industrial work on 
the Apollo spacecraft systems analysis project 
and intramural R&D work at the Manned Space- 
craft Center in Houston. 

• Pennsylvania also showed a dollar drop in R&D 
performance In 1970 that was mainly the re- 
sult of a decrease in DOD support (primarily 
Air Force work- by industrial firms). DOD still 
remains the principal supporter of R&D work 
in Pennsylvania: the Air Force remains the prin- 
cipal supporter of industrial performance and 
the Navy the primary support of intramural 
work. AEC supports research and development 
at the Bettis Atomic Power Laboratory, an in- 
dustry-managed FFRDC. 

• The District of Columbia received greater Fed- 
eral R&D support in 1970 than In 1969. Seven 
out of 10 dollars were assigned to Federal In- 
tramural performance. For all the reporting 
agencies except OEO the intramural sector was 
the most heavily funded one within the District, 
and DOD accounted for almost three-fifths of 
the intramural total in 1970, Intramural per- 
formance Includes R&D work proper as well as 
administration of extramural contracts and 
grants. 

• Ohio also rose in support In 1970. This State 
receives R&D funds principally from DOD, both 
for Industrial and for intramural work. Next, 
it receives R&D funds from NASA. For both 
these agencies intramural work exceeded in- 
dustrial. Examples are the activities carried out 
for DOD at Wright Patterson Air Force Base and 
for NASA at the Lewis Research Center in 
Cleveland. 
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The Texas R&D total continued to decline in 
1970 from its 1968 high. Smaller DOD obliga- 
tions to industry for the Air Force F-111 fighter 
accounted for the overall decrease. In contrast, 
NASA, the other important support agency, 
slightly increased R&D funding in 1970. 
NASA's programs included industrial work on 
the Apollo spacecraft systems analysis project 
and Intramural R&D work at the Manned Space- 
craft Center In Houston. 

Pennsylvania also showed a dollar drop In R&D 
performance in 1970 that was mainly the re- 
sult of a decrease in DOD support (primarily 
Air Force work’ by industrial firms). DOD still 
remains the principal supporter of R&D work 
in Pennsylvania; the Air Force remains the prin- 
cipal supporter of industrial performance and 
the Navy the primary support of intramural 
work. AEC supports research and development 
at the Bettis Atomic Power Laboratory, an In- 
dustry-managed FFRDC. 

The District of Columbia received greater Fed- 
eral R&D support in 1970 than in 1969. Seven 
out of 10 dollars were assigned to Federal in- 
tramural performance. For all the reporting 
agencies except OEO the intramural sector was 
the most heavily funded one within the District, 
and DOD accounted for almost three-fifths of 
the intramural total in 1970. Intramural per- 
formance includes R&D work proper as well as 
administration of extramural contracts and 
grants. 

Ohio also rose in support In 1970. This State 
receives R&D funds principally from DOD, both 
for industrial and for intramural work. Next, 
it receives R&D funds from NASA. For both 
these agencies intramural work exceeded in- 
dustrial. Examples are the activities carried out 
for DOD at Wright Patterson Air Force Base and 
for NASA at the Lewis Research Center In 
Cleveland. 



DISPERSION OF FUNDS BY AGENCY 

• Among the agencies, DOD, because of its domi- 
nance, displays a distribution pattern close to 
the overall one. Nine out of 10 States leading 
in DOD support were among the 10 leading 
States in total Federal R&D support n 1970. 



• For HEW also, 8 of its 10 leading States were 
among the 10 overall Federal leaders, and the 
same was true for OEO. For DOT 7 of its 10 
leading States were on the overall “leading 10” 
list, and the same was true for Commerce. For 
NSF the comparable number was six, and for 
USDA and NASA the comparable number was 
five in each case. 



• Only Interior and AEC showed more than one- 
half their leading 10 States as outside the 
overall “leading 10” group. Both these agen- 
cies tended to place R&D funds in States in 
the West. 



• The level of dispersion reflects In large part 
the purpose or mission of a particular agency. 
USDA and Interior, for example, are more ori- 
ented to local situations and cover :)ll areas of 
the country, hence, lower percentages of their 
R&D funds are received by their leading 25 
States than is the case with other agencies. 
DOD, NASA, AEC, and DOT are more concerned 
with specific performer capability and use this 
capability in areas where it already exists; the 
shares allotted to the 25 leading States for 
each of these agencies are consequently high. 
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State 


All agencies 


USDA 


Commerce 


DOO 


HEW 


Interior 


DOT 


AEC 


NASA 


NSF 


OEO 1 


Total R&O 
/milHnns of dolldrs) 


$14,981 


$276 


$120 


$7,350 


$1,205 ' 


$158 


$317 


$1 3*^5 


$3,799 


$287 


$123 1 


California 
New York 
Maryland 
Florida 
Massachusetts 


1 

2 

3 

4 

5 


2 

1 


6 

4 

1 

7 

8 


1 

3 

5 

6 

4 


3 
2 
1 

4 


1 

3 


5 

6 
10 

8 


1 

4 


1 

4 

6 

2 


1 

2 

9 

4 


3 1 

2 1 
3 I 

5 1 

9 1 


New Jersey 
Texas 

Pennsylvania 
District of Columbia 
Ohio 


6 

7 

8 

9 

10 


7 

8 
3 


’0 

2 


2 

7 
9 

8 


8 

5 

7 

9 


4 

5 


3 

4 
2 


r> 


3 


7 

3 


7 I 
1 1 

10 1 


New Mexico 

Washington 

Alabama 

Virginia 

Missouri 






5 


10 






1 

7 


2 

9 


5 

9 

10 






Colorado 

Illinois 

Tennessee 

Nevada 

Michigan 




6 


3 




6 


2 

9 




7 

5 

3 


7 


5 

6 

8 


^ \ 


Louisiana 

Wisconsin 

Idaho 

Arizona 

Georgia 




4 
9 

5 












8 


8 


10 


4 1 


North Carolina 






n 




10 


7 




10 








Alaska 






9 






8 












Oregon 














9 










Oklahoma 
























Mississippi 




10 














- 


- 




West Virginia 












10 

6 






1 






Wyoming 


















(SB 
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GEOGRAPHIC DISTRIBUTION 





The 10 States leading in Federal RAO obligations in FY 1970 compared with their relative positions among all States 

in Federal RAD support of performer groups 



States leading in 
Federal support 


Percent of 
total Federal 
R&D 
support 


Position among all States In Federal RAD support of performer 


groups 


Federal 

intramural 


Industrial 

firms* 


Universities 
and colleges 


FFRDC^S 
admin- 
istered by 
universities 


Other 
nonprofit 
institutions * 


other 


1* California 


25.8 


2 


1 


1 


1 


1 


2 


2. N*w York 


a>2 


13 


2 


2 


5 


3 


1 


3. Maryland 


7.1 


1 


9 


9 


6 


10 


4 


4. Florida 


5.5 


4 


4 


13 




911 




5. Massachus«tts 


5.1 


11 


6 


3 


4 


2 


7 


6. New Jersey 


5.0 


9 


3 


19 


9 


18 


10 


7. Texas 


4.3 


8 


5 


$ 






e 


8. Pennsylvania...... 


3.6 


12 


7 


5 


11 


9 


0 

6 


9. District of Columbia 


3.1 


3 


21 


22 


IS 


5 


3 


10. Ohio 


3.1 


6 


13 


8 




A 


0 


All other States.... 


29.2 












7 



















^ Includes FFRDC's administered by this sector. 



FACTORS IN R&D PERFORMING STRENGTH 

• In 1970 there were 23 States that received 
more than $100 million in Federal R&D obliga- 
tions. 



• Many of these States are riighly industrialized, 
containing aircraft and electronics manufactur- 
ing firms, electrical equipment and communica- 
tions firms, machinery and chemical producers. 
Among the 10 leading R&D support States on 
an overall basis, eight were among the leading 
10 in Federal R&D obligations to industry. 



• Most of the States strong in Federal support 
show strength in a number of performer cate- 
gories. Seven States among the 10 overall lead- 
ers were among the leading 10 States in Fed- 
eral R&D support to universities and colleges; 
seven were among the leading 10 in Federal 
intramural performance; and seven were among 
the 10 leaders in Federal R&D support to other 
nonprofit institutions. 

• The continuance of substantial Federal R&D 
support in a State is usually dependent on per- 
former capability in several sectors. However, 
some States receive agency funds because they 
offer advantages of one particular kind, such 
as: Nevada for .v?apons testing or West Vir- 
ginia for astronomical observations. 
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GEOGRAPHIC DISTRIBUTION 



• R&D obligations can be ranked by State and 
compared with such measures of national ac- 
tivity as population, total personal income, and 
total Federal taxes. Although no direct cause 
and effect conclusions can be drawn, the data 
tend to indicate that the wider choice of skills 
and institutions found in more populous and 
wealth -producing areas is related to the selec- 
tion of given States for R&D performance. 



Distribution of Federal R&D obligations by State compared with other measures 

of national activity, by State, 1970 
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R&D PLANT 

• R&D plant funding distribution has shifted 
somewhat over the years as new programs have 
Lccn initiated. A salient feature of such fund- 
ing has been its sharp reduction since the mid- 
1960's. The R&D plant total of $520 million 
in 1970 was 22 percent less than the 1969 
total and 55 percent less than the 1963 total. 

• Alabama and Texas were among the leading 
10 States in R&D plant obligations in 1963 but 
were not included in the 1970 list because 
NASA had completed its construction programs 
in those States. Also, R&D plant obligations to 
Florida had diminished by 1970 to a small 
fraction of their 1963 level, largely for the 
same reason, and California's R&D plant sup- 
port funds in 1970 had dropped well below 
their 1963 level. 



• Idaho and Pennsylvania were the only States 
on the "leading 10” list in 1970 but not in 
1963. 

• Only New Mexico and Illinois showed increases 
from their 1963 totals. Illinois’ leadership 
among all the States in 1970 represented con- 
struction activity on AEC's 20O-BeV accelerator 
in Weston. 



IMPACT OF SUBCONTRACTING 

As previously noted, data on geographic dis- 
tribution in this report are based on the location 
of prime contractors performing R&D work. There- 
fore, they do not reflect the redistribution of 
Federal R&D funds among the States as a result 
of subcontracting. 



Federal obligations for R&D plant in the 10 States leading 
in such support, by agency, FY 1970 

[Dollars in millions] 




^ Less than $500,000. 

b/ Includes outlying areas and offices abroad. 



GEOGRAPHIC DISTRIBUTION 



• Idaho and Pennsylvania were the only States 
on the "leading 10" list in 1970 but not in 
1963. 

• Only New Mexico and Illinois showed increases 
from their 1963 totals. Illinois’ leadership 
among all the States in 1970 represented con- 
struction activity on AEC’s 200-BeV accelerator 
in Weston. 



IMPACT OF SUBCONTRACTING 

As previously noted, data on geographic dis- 
tribution in this report are based on the location 
of prime contractors performing R&D work. There- 
fore, they do not reflect the redistribution of 
Federal R&D funds among the States as a result 
of subcontracting. 



)lant in the 10 States leading 
agency, FY 1970 

I millions] 
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In order to provide some understanding of 
the impact of subcontracting, the responding 
agencies were requested to report the geographic 
distribution of 1970 first-tier subcontracting un- 
der each new, or continuing, prime contract or 
grant for which $20 million or more was obligated 
in 1970. The request was for data on first-tier 
subcontracts awarded in 1970 regardless of the 
year of the appropriation funding the subcontract. 

DOD and AEC together provided first-tier sub- 
contracting data for 40 prime contracts. NASA 
has a reporting system which provides information 
on all first-tier subcontracts in excess of $10,000 
on each of the agency’s prime contracts in excess 
of $500,000 and on second -tier subcontracts in 
excess of $10,000 on each of the first-tier sub- 
contnets in excess of $50,000. The remaining 
seven agencies participating in this survey did not 
have prime contracts or subcontracts meeting 
the criteria established in the survey. 

Most of the subcontracting is done by in- 
dustrial firms; subcontracting is considerably less 
important with most of the other performers. 
Since more than 95 percent of total performance 
by industry (including industry-administered 
FFRDC’s) as reported in this survey was in sup- 
port of the programs of DOD, AEC, and NASA, 
the subcontracting of these three agencies largely 
determines the overall geographic impact of R&D 
subcontracting. 

The sample shows that significant redistribu- 
tion of R&D funds among States would be re- 
flected by full subcontracting data. The share of 
the leading R&D support States would tend to 
decrease somewhat (although the net change 
would be small in relation to their prime con- 
tracts), but in the case of many smaller support 
States, the net increase from subcontracts would 
be important in relation to prime contracts 
awarded. 
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U* S. gaographical distribution of NASA prima contract and subcontract awards fiscal yaar 1970 

IDoliars in thousands] 



State 



(a) 



Tota]- 



Alabama. 
Alaska — 
Arizona. 
Arkansas- 
California. 



Colorado 

Connecticut 

Delaware 

District of Columbia. 
Florida 



Georgia. 
Hawaii.. 
Idaho. - . 
Illinois.. 
Indiana. 



Iowa 

Kansas-. - 
Kentucky. 
Louisiana. 
Maine 



Maryland 

Massachusetts. 

Michigan 

Minnesota. 

Mississippi 



Missouri 

Nebraska 

Nevada 

New Hampshire. 
New Jersey 



New Mexico... 

New York 

North Carolina. 
North Dakota-. 
Ohio 



Oklahoma 

Oregon 

Pennsylvania.. 
Rhode Island.. 
South Carolina. 



South Dakota. 

Tennessee 

Texas 

Utah 

Vermont 



Virginia 

Washington.. 
West Virginia. 

Wisconsin 

Wyoming 



NOTE: Prime contract awards include awards on R&D contracts and awards to edu* 
calional and nonprofit Inslllullons of $10,000 and over and on all other contracts of 
$25,000 ind over; they exclude awards placed through other Government agencies, 
awards oytsi^he U.S,, and actions on the JPL contracts. Subcontract awards include 
those of $10,000 and over on prime contracts of $500,000 and over. 



Prime contract 
awards to State 


Subcontract awards 






Received 


Awarded 




Amount 


Percent 


from ether 


to other 


Net 




of total 


States 


States 


Total 


(b) 


<c) 


(d) 


(e) 


(0 


$2,830,988 


100.0 


$288,269 


$288,269 


1 

$ 


155,005 


5.5 


2,253 


12,088 


i'9,835 


295 




51 




51 


6.707 

64 


.2 

(®) 


8,192 


160 


8,032 


874,791 


30.9 


85,522 


107,476 


! 21,954 


119,579 


4.2 


7.974 


29,857 


b 21,883 


26,213 


.9 


12,024 


2,285 


9,739 


13.399 


.6 


80 




80 


31,061 


1.1 


32 


35 


t>3 


295,379 


10.4 


4.193 


6,483 


b2,290 


3,596 


.1 


327 




327 


3,978 


.1 








150 


<=) 








9,877 


.3 


1,486 




1 486 


4,427 


.2 


920 




’920 


4,039 


.1 


1,359 


37 


1,322 


1,100 










32o 


Iv 


42 




42 


109,092 


3.9 


144 


1,767 


1,623 


4,490 


.2 








140,901 


5.0 


1,361 


1,472 


^ 111 


82,341 


2.9 


22,721 


3.137 


19.584 


27,489 


1.0 


2.244 


2,045 , 


199 


30,641 


1.1 


5,303 


301 


5,002 


1,969 


.1 


2,324 


45 


2,279 


103,412 


3.7 


2,261 


' 26,083 


1^23.822 


111 




1,551 


630 


921 


863 


by 








3,647 


A 


291 




291 


53, 7M 


1.9 


36,803 


6,477 


30,326 


9,491 


.3 


30.^ 




303 


299,878 


10.6 


11,589 


68,600 


57,011 


2,359 


.1 


242 




242 






12 




12 


37,960 


1.3 


4,577 


2,973 


1,604 


1,126 




440 


38 


402 


579 


b) 


174 




174 


44,069 


1.6 


41,107 


1,699 


39,408 


667 


b} 


301 




301 


270 


b) 


14 




14 


57 


(^y 








1,614 


A 


448 




448 


266.468 


9.4 


22,813 


9,675 


13.138 


1,306 


b) 


103 


89 


14 


171 




464 




464 


30,470 


1.1 


1,219 


24 


1,195 


4,301 


.2 


3,316 




3,316 


313 


(®) 








21,054 


.7 


1,689 


4,793 


3,104 


118 











Net total — prime 
contract and sub- 
contract awards 



Amount 



(g) 



$2,830,988 



145,170 

346 

14,739 

64 

852,837 

97,696 

35,952 

13,479 

31,058 

293,089 

3.923 

3,978 

150 

11,363 

5,347 

5,361 

1,100 

367 

107,469 

4,490 

140,790 

101,925 

27,688 

35,643 

4,248 

79,590 

1,032 

863 

3,938 

84.112 

9,794 

242,867 

2,601 

12 

39,554 

1,528 

753 

83.477 

968 

284 

57 

2,062 

279,606 

1,320 

635 

31,665 

7.617 

313 

17,950 

118 



^ Column (b) plus or minus column (f). 

Awards to other Slates exceed the awards from other Stales. 
^ Less than 0.5 percent. 

Source: NASA, Annual Procurement Report, Fiscal Year 1970. 



Percent 
of total 



(h) 



100.0 



(0 

(«) 



5.1 

.5 

30.1 



(«) 



3.5 

1.3 

.5 

1.1 

10.4 

.1 

.1 



8 



.4 

.2 

.2 



(^) 

(0 

8 

(') 

8 



3.8 

.2 

5.0 
3.6 

1.0 

1.3 

.2 

2.8 



.1 

3.0 

.3 

8.6 

.1 

1.4 

.1 

2.9 



.1 

9.9 



1.1 

.3 

.6 
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US 



4ASA prime contract and subcontract awards fiscal year 1970 

IDoMars in thousands) 



Prime contract 
awards to State 


Subcontract awards 






Received 


Awarded 




Amount 


Percent 


from other 


to other 


Net 




of total 


States 


States 


Total 


(b) 


(c) 


(d) 


(e) 


(f) 


52.830,988 


100.0 


$288,269 


$288,269 


\ 

$ 


156,005 


5.5 


2,253 


12,088 


9,835 


295 


(*) 


51 




51 


6,707 


.2 


8,192 


160 


8,032 


64 


{') 








874,791 


30.9 


85,522 


107,476 


21,954 


119,579 


4.2 


7,974 


29,857 


21,883 


26,213 


.9 


12,024 


2,285 


9,739 


13,399 


.5 


80 




80 


31,061 


1.1 


32 


35 


»>3 


295,379 


10.4 


4,193 


6,483 


b 2,290 


3,596 


.1 


327 




327 


3,978 


.1 






160 


{3 








9,877 


^ .3 


1,486 




1 486 


4,427 


.2 


920 




'920 


4,039 


.1 


1,359 


37 : 


1,322 


1,100 


<“) 








325 


(4 


42 ' 




42 


109,092 

4,490 


3.9 

.2 


144 


1,767 


b 1,623 


140,901 


5.0 


1,361 


1,472 


i>lll 


82,341 


2.9 


22,721 


3,137 


19,584 


27,489 


1.0 


2,244 


2,045 


199 


30,641 


1.1 


5,303 


301 


5,002 


1,969 


.1 


2,324 


45 


2,279 


103,412 


3.7 


2,261 


26,083 


23,822 


111 

863 




1,551 


630 


921 


3,647 


.1 


291 




291 


53,786 


1.9 


36,803 


6,477 


30,326 


9,491 


.3 


303 




303 


299,878 


10.6 


11,589 


68,600 


‘>57,011 


2,359 


.1 


242 




242 






12 




12 


37,950 


1.3 


4,577 


2,973 


1,604 


1,126 




440 


38 


402 


579 


14 


174 




174 


44,069 


1.6 


41,107 


1,699 


39,408 


667 




301 




301 


270 


14 


14 




14 


57 










1,614 


.1 


448 




448 


266,468 


9.4 


22,813 


9,675 


13,138 


1,306 




103 


89 


14 


171 


14 


464 




464 


30,470 


1.1 


1,219 


24 


1,195 


4,301 


.2 


3,316 




3,316 


313 


(O 








21,054 


.7 


1,689 


4,793 


‘>3,164 


118 


(0 



















Net total — prime 
contract and $ub« 
contract awards 



Amount » 


Percent 




of total 


(g) 


(h) 


.<2,830.988 


100.0 


145,170 


5.1 


346 


(3 


14,739 


.5 


64 


(0) 


852,837 


30.1 


97,696 


3.5 


35,952 


1.3 


13,479 


.5 


31,058 


1.1 


293,089 


10.4 


3,923 


.1 


3,978 ! 


.1 


150 




11,363 , 


.4 


5,347 : 


.2 


5,361 


.2 


1,100 


(0 


367 


14 


107,469 


3.8 


4,490 


.2 


140,790 


5.0 


101,925 


3.6 


27,688 


1.0 


35,643 


1.3 


4,248 


.2 


79,590 


2.8 


1,032 




863 


14 


3,938 


.1 


84,112 


3.0 


9,794 


.3 


242,867 i 


8.6 


2,601 


.1 


12 


(3 


39,554 


1.4 


1,528 


.1 


753 ; 


(0 


83,477 


2.9 


968 




284 


(4 


57 


(3 


2,062 


.1 


279,606 


9.9 


1,320 




635 


(4 


31,665 


1.1 


7,617 


.3 


313 


(«) 


17,9.50 


.6 


118 


(3 



swards to edu- 
contracts of 
nent agencies, 
iwards include 



• Column (b) plus or minus column (f). 

Awards to other States exceed the awards from other States. 
^ Less than 0.5 percent. 

Source: NASA, Annual Procurement Report. Fiscal Year 1970. 



NASA 

• NASA subcontracts in 1970 totaled $444 mil- 
lion. Of this total, $156 million, or 35 percent, 
remained within the prime contract State, and 
$288 million, or 65 percent, crossed State 
lines. 

• These subcontract dollars originated from 
prime contracts in 22 States and the District 
of Columbia. However, the subcontracts were 
performed in 40 States and the District of 
Columbia. 

• As a result, 31 States showed an increase in 
their share of procurements, and 9 States and 
the District of Columbia showed a decrease. 

• Eight of the 9 States showing a decrease as a 
result of subcontracting were among the 10 
largest States in terms of 1970 prime contract 
awards. 
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Geographic distribution of 40 DOD and AEC prime contr< 

iDollars in thousi 



DOD and AEC 

• Those prime contracts reported by DOD and 
AEC together totaled $2,630 million, and first- 
tier subcontracts totaled $1,027 million. 

• Of the subcontract dollars, $148 million, or 14 
percent, remained within the prime contract 
State and $880 million, or 86 percent, crossed 
State lines. 

• As a result of subcontracting, 34 States, the 
District of Columbia, and Canada showed in- 
creases, and 9 States showed decreases from 
their prime contract totals. 



(For detailed data on thia section see appendix tables C B2 
through C-87.) 



State 


Prime contract 
awards to State 


Amount 


Percent 
of total 


<a) 


(b) 


(c) 


United States, total 


$2,629,947 


lOO. 


Alabama 






Alaska 






Arizona .... 






Arkansas 






California.^ 


879,445 


33. 


Colorado 


Connecticut 






Delaware 






District of Columbia 






Florida.... 






Georgia 






Hawaii - 






Idaho. .. - 


48,100 

152,600 


1. 

6. 


Illinois 


Indiana. 


Iowa. - - 






Kansas 






Kentucky 






Louisiana 






Maine 






Maryland 






Massachusetts . .. 


55,600 

33,000 


2. 

1. 


Michigan 


Minnesota ... 


Mississippi . _ . 






Missouri 






Montana. . . . .. 






Nebraska . ... 






Nevada . . 


168.000 


6 


New Hampshire . .. 


New Jersey 


314.600 
357,200 

159.600 


12 

13. 

6. 


New Mexico 


New York 


North Carolina. ... 


North Dakota 






Ohio.. 






Oklahoma 






Oregon . . . 






Pennsylvania .... 


159,900 


6. 


Rhode Island 


South Carolina. .... 






South Dakota.. ... . ....... 






Tennessee . . _ 


93,700 

69,272 


3 

2- 


Texas. 


Utah 


Vermont . . _ . _ _ 






Virginia. ... 






Washington 


139,130 


5^ 


West Virginia 


Wisconsin - .. . . 






Wyoming 






Canada... . . 













• Column (b) plus or minus (f). 

b Awards to other States exceed the awards from other States. 
Less than .05 percent. 
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Source: National Science Foundation. 
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Geographic distribution of 40 DOD and AEC prime contracts and first-tier subcontract awards, FY 1S70 



(Dollars in thousands] 





Prime contract 
awards to State 


Subcontract awards 


Net total— prim© 
contract and sub- 
contract awards 


oiaiw - 


Amount 


Percent 
of total 


Received 
from other 
States 


Awarded 
to other 
States 


Net 

Total 


Amount ‘ 


Percent 
of total 


(a) 


(b) 


(C) 


(d) 


(e) 


(f) 


(8) 


(h) 


United States, total 


$2,629,947 


100.0 


$879,649 


$879,649 . 





$2,629,947 


100.0 








10,293 




10,293 


10,293 

1,016 

9,256 


.4 

.4 








1,016 

9,256 





1,016 

9,256 


Onliforniii ^ - - ------ — 


879,445 


33.4 
















5,313 




5,313 


5,313 

18,955 

179 

3,927 


.2 








18,955 




18,955 


2.9 








179 




179 








3,927 




3,927 








77.026 




77,026 


77,026 








930 

3,500 

B.231 




930 
3,500 
b244 
b 18,197 
1,178 

7,342 


930 

3,500 

47.856 

134,303 

1,178 


.1 


Idaho -- - 


48,io6 




8,475 

25,112 


1.8 
ft 1 


Illinois. 


152,500 


5.8 


6,915 

1,178 

7,342 


0. 1 

(») 










7,342 


.3 


i/AnfMcVv - --------- 






1,068 






'l57 

1,603 










157 




157 


.1 








1,603 




1,603 








8.433 




8,433 


8,433 

92.910 

29,128 

70,175 

10 


.3 

3.5 

1 i 


M -- - 


55,500 




49,426 


12,0i6 

9,645 


37,410 

b3,872 

70,175 


Michicun . --- - _ 


33,000 


1.3 


5,773 


1. 1 
0 7 








70,175 




A. / 

(«) 


jul ctf^r^i - -- - - - 






10 




10 








13,226 




13,226 


13,226 


.5 
















4.9 


NavaHa - -- 


168,656 


6.4 


3,585 


41,649 


b 38.064 
23,728 


129,936 

28,728 








28, 728 




1.1 


















Naw lerSAV - 


314,600 


12.0 


16.571 


198,300 


b 181,729 
b 134. 
113,504 
119 


132,871 

222,386 

273,104 

119 


5.1 

D C 


New Mexico - - 

New York 


357,200 

159,600 


13.6 

6.1 


576 

135,4:6 


136.390 

21,912 


8.0 

10.4 

(”) 








119 










11.756 




11,756 


11,756 

5,010 

3,274 


.4 








5,010 




5,010 


.2 

.1 

4.9 

(«) 









3.274 




3,274 


pAnnsvIvania _ 


159,900 


6.1 


24.099 


55,391 


b 31 , 2?2 
451 


128,608 

451 








451 










1,1?1 




1,131 


1,131 


<-) 

_ -- 


TAfinessAe 


93,700 








91 , 239 
3,216 


leoisii 

3,216 


ft 1 




69,272 


2.6 


j 106, 3'^' 


1*),157 




Utah - - 






1 


1 


. I 








■f 


1 

1- 


irt nOA 


in OQA 


4 


WA^hinfirton 






10, r 

14,/i3 


34,546 


b(59,8r3 

72 


Iv , U7H 

69,297 

72 

1,049 


!6 

/ 


UU AC't \/ircfiriSA _ - - - 






72 




i.K 








1,049 




1 , 049 
























- 













• Column (b) plus or minus (f). » 

Awards to other Slates exceed the awards from other States. 
oUss than .05 percent. 

Source: National Science Foundation. 
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PART II 

FEDERAL FUNDS 
FOR SCIENTIFIC AND 
TECHNICAL INFORMATION 



agencies 
and activities 

Since science moves forward on new increments 
of knowledge, the disclosure of research results 
is an essential part of the scientific process. And 
in the advancement of technology, new information 
on the state of the art is a prime necessity. 

However, a problem exists in effective information 
exchange in that the growth of science and 
technology has brought about an exponential growth 
in scientific and technical information. To aid in 
managing this problem scientific and technical 
information (STINFO) costs incurred by Federal 
agencies have been measured and reported by 
broad functions since 1960. 



DEFINITIONS AND LIMITATIONS 

• STINFO is defined as knowledge or data 
ing from the conduct of research and c 
ment, or knowledge or data required 
gani2:ing, administering, or performing n 
and development. Such information w 
used largely by scientists and engine 
gaged in R&D activities. 

• STINFO definitions embrace various cat 
of activity, beginning with the editing an 
aration of scientific or technical repo 
publication and continuing into varlou' 
mentation, collection, and information 
activities. Categories also Include m 
and R&D work in the scientific informatic 
The latter category directly overlaps w 
R&D activities reported in part I of tt 
vey. (See technical notes.) 

THE CURRENT PERIOD 

The table below depicts changes in the le 

Federal obligations for i 



Agency 



Total - 

Department of Defense 

Department of Health, Education, and Welfare. 

Department of Commerce 

National Aeronautics and Space Administration 

Library of Congress _ 

National Science Foundation 

Department of the Interior 

Other agencies 
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DEFINITIONS AND LIMITATIONS 

• STINFO is dsfined 3s knowledge or dsts result* 
ing from the conduct of research and develop- 
ment, or knowledge or data required for or- 
ganizing, administering, or performing research 
and development. Such information would be 
used largely by scientists and engineers en- 
gaged in R&D activities. 

• STINFO definitions embrace various categories 
of activity, beginning with the editing and prep- 
aration of scientific or technical reports for 
publication and continuing into various docu- 
mentation, collection, and information service 
activities. Categories also include meetings 
and R&D work In the scientific information area. 
The latter category directly overlaps with the 
R&D activities reported in part I of this sur- 
vey. (See technical notes.) 



• The data on STINFO in Federal Funds surveys 
cover only direct STINFO activities of Federal 
agencies, not STINFO activities conducted 
within R&D contracts and grants. Those extra- 
mural costs reported are for STINFO services 
contracted by Federal agencies (to administer 
a specialized Information center, perform print- 
ing and distributing, do abstracting, etc.) or 
agency grants for special STINFO— connected 
studies. 



• Despite this limitation, the broad measurement 
of direct costs on a functional basis can be 
useful as a guide to planning and forecasting. 



THE CURRENT PERIOD 

The table below depicts changes in the level of STINFO support in the current budget period 



Federal obligations for scientific and technical information, by agency 



{Dollars m millions] 



Agency 


Actual 


Estimates 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 


Total- 






+6.7 










Deodrtment of DAfdsnco 


#3o2 M 0 


$386.8 


$400.4 


+3,5 


$413.0 


+3.2 


Department of Health, Education, and Welfare 


147.2 
Ad ft 


145.2 

A 


-1.4 

+1.9 


147.3 


+1.4 


150.0 


+1.8 


Department of Commerce 




00. D 


72.4 


+9,6 


67.9 


-6.2 


National Aeronautics and Space Administration 


27.1 

1 O 0 


60.3 

OK C 


+15.7 


68.4 


+13.4 


71.9 


+5.0 


Library of Congress.. 


X.0 .0 


— 4.3 ; 


26.9 


+1.3 


27.9 


+3.7 


National Science Foundation 


l7.0 


22.1 


+11.6 


23.0 


+4.1 


32.4 


+41.1 


Department of the Interior . 


.d 

IP 0 


14.9 


+21.1 


15.0 


+1.2 


12,6 


—16.3 


Other agencies.- .... 


OK 7 


12,7 


—16 


13.6 


+6.7 


14.0 


+3.2 




£0./ 


39.1 


+52.1 


33.8 


-13.6 


36.3 


+7.4 




Between 1969 and 1972 overall net growth in 
STINFO activities is expected to be 14 percent. 
The greatest annual increase occurred between 
1969 and 1970. 



In 1970 Commerce and NSF were the only lead- 
ing support agencies to register important rela- 
tive increases, but the other agencies, taken as 
a group, substantially increased their STINFO 
activities. 



For Commerce the growth in 1970 largely arose 
from expansion in the Patent Office and the 
National Bureau of Standards; this expansion 
continued in 1971 in the case of the Patent 
Office. 



TRENDS 

The following tabulation shows the chronology of STINFO 
Trends in Federal obligations for sciantific and technical 



{Dollars in million: 



Year 


Total 


Pub*?cation 
and distribution 


C ^cumer 
refersne 
inform; 
servit 


1960 - 


$ 75.9 


$ 37.0 


$ 28 


1961 


91.6 


48.7 


29 


1962 


128.5 


55.7 


42 


1963 


164.5 


67.7 


64 


1964 


» 203.2 


59.9 


90 


1965 


224.7 


68.2 


102 


1966 


277.7 


82.7 


124 


1967.. 


324.4 


87.1 


152 


1968 


359.2 


100,7 


165 


1969 


362.5 


96.0 


170 


1970 


386.8 


98.9 


193 


1971 (e$t.) 


400.4 


107.1 


190 


1972 


413.0 


110.7 


191 



» IncludH $17.2 million (or minifimiht, which was raported separately from other cetsfories in i 



• Between 1960 and 1972 Federal obligations • ( 
for STINFO activities grew more than five times. r 

r 

I 



• During this period the chief dollar growth area 
has been that of documentation, reference, and 
information services? this category grew almost • ( 
seven times and in 1972 is expected to account ^ 

for 46 percent of the STINFO total. ^ 

t 

1 



For NSF the growth in 1970 was primarily in 
the translation area, much of it supported by 
excess foreign currencies, and, secondarily. In 
the area of research and development on infor- 
mation services for individual scientists and 
for improvement of discipline-oriented informa- 
tion systems useful in applied research. 



Between 1970 and 1971 and between 1971 
and 1972 growth in total STINFO obligations 
was moderate and was caused by increases on 
the- part of most of the agencies. 



In 1972 the only relatively large increase is 
scheduled by the Library of Congress. This in- 
crease consists chiefly of a requested direct 
appropriation to. the Library for the National 
Program for ^cquisitions and Cataloging 
(NPAC), formerly appropriated to HEW under 
the Higher Education Act (Title NO). 



• The share of publication and distribution will 
have fallen to an estimated 27 percent of the 
1972 total (from 49 percent In 1960). None- • l 
theiess, dollar growth in this category has been t 

impressive. f 



SCIENTIFIC AND TECHNICAL INFORMATION 



1 TRENDS 

The following tabulation shows the chronology of STINFO funding. 

’ T..nd. In F.d.r.l .bll,.«.n. far «l.ntlllc and »«it.nlc.l Inlormalion acIMtl... by maior e.ta,arlaa 



IDollars in miHions] 



Year 


Total 


Publication 
and distribution 


Documentation, 
reference and 
information 

services 


Symposia 
and auoiovisual 
media 


RID in information 
sciances, documantation 
and information aystama, 
techniques and devices 




% 75.9 


$ 37.0 


% 28.4 

29.0 
42.4 

64.0 
90.8 

102.0 
124.6 

152.5 

165.6 
170.9 

193.1 
190.5 

191.2 


$ 7.6 

6.7 

17 n 


$ 2.9 
7.2 


iQfi; 


91.6 


48.7 


13.3 


IQfi? 


128.5 


55.7 


1 / . u 
71 n 


11.9 


IQA^ 


164.5 


67.7 


Kit . U 

77 7 


12.6 


19^4 


» 203.2 


59.9 


32.0 

22.5 

7 


22.5 





224.7 


68.2 


48.0 





277.7 


82.7 


53.1 




324.4 


87.1 


1 


68.8 


^ 




359.2 


100.7 


0^.1 
11 a 


63.7 


1069 


362.5 


96.0 


01 .o 

32.6 

35.3 

7 


62.1 


1970 ^ 


386.8 


98.9 


67.5 


1971 raat.l 


400.4 


107.1 


74.4 


1972 (ftSt.) 


413.0 


110.7 


00 ■ / 



.Includis 117.2 million for miniiameht, which w« roported sapiritely from othtr eiltiorit* in 1964 only. 



in • Between 1960 and 1972 Federal obligations 
Dy for STINFO activities grew more than five times. 

in 

>r* 

id 

a- 



• Obligations for symposia and audiovisual 
media, 9 percent of the total in 1972, increased 
rapidly in the first half of the 1960's, then 
leveled off and are now growing moderately. 



• During this period the chief dollar growth area 
has been that of documentation, reference, and 
information services; this category grew almost 
seven times and in 1972 is expected to account 
for 46 percent of the STINFO total. 



• Obligations for research and development In 
information, 18 percent of the 1972 total, show 
the most rapid rate of growth of any category 
between 1960 and 1972 with strong gains in 
the current budget period. 



• The share of publication and distribution will 
have fallen to an estimated 27 percent of the 
1972 total (from 49 percent in 1960). None- 
theless, dollar growth In this category has been 
impressive. 




• Total STINFO obligations in 1972 are expected 
to be equal to 21/2 percent of the total Federal 
R&D obligations. 
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Federal obligations for scientific and technical information, by activity, FY 1971 (est.) 



A 





SOURCE: National Science Foundation 



• Under each major category one subcategory 
represents most of the costs, and this pattern 
has been consistent throughout the 1960-72 
period. 

• For publication and distribution in 1971 more 
than 9 out of 10 dollars are allocated to direct 
costs of this function. 

• For documentation, reference, and information 
services, library and reference accounts for 
four out of five dollars. 

• Under symposia and audiovisual media, sym- 
posia and technical meetings use more than 
three out of five dollars. 
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I 



• Under each major category one subcategory 
represents most of the costs, and this pattern 
has been consistent throughout the 1960-72 
period. 

• For publication and distribution in 1971 more 
than 9 out of 10 dollars are allocated to direct 
costs of this function. 

• For docurnentation, reference, and information 
services, library and reference accounts for 
four out of five dollars. 

• Under symposia and audiovisual media, sym- 
posia and technical meetings use more than 
three nut of five dollars. 



AGENCIES 

• In 1971, although 25 agencies reported STINFO 
activities, the leading 11 account for more than 
97 percent of the total dollars obligated. 

• STINFO costs are not wholly comparable be- 
tween agencies; some agencies have full re- 
porting systems while others lack the means 
for determining all t' ^ir STINFO costs. In the 
1970-72 period, i agencies reported no 
STINFO obligations despite reporting R&D pro- 
grams. In some cases agencies cannot identify 
STINFO costs; in others, all such costs arc in- 
curred within extramural R&D contracts and 
grants. 

• The ratio of STINFO obligations to an agency's 
R&D obligations varies widely from agency to 
agency. Only in some cases do STINFO efforts 
bear a direct relationrhip to an agency's R&D 
work. They often represent independent serv- 
ices, such as those of the Patent Office within 
Commerce, the National Agricultural Library, 
or the STINFO part of the Library of Congress. 

• DOD, HEW, and Commerce together account 
for almost three-fourths of the STINFO total 
in 1971. 

• DOD is responsible for 37 percent of total Fed- 
eral STINFO obligations in 1971, as much a 
reflection ot the Army's full STINFO reporting 
systems as any other factor. (Although Navy 
and Air Force R&D programs are larger than 
those of the Army, their reported STINFO totals 
are lower,) 

• HEW represents 18 percent of the Federal 
STINFO total in 1971; more than one-half of 
this effort is in the National Institutes of Health, 
much of it in the National Libr' ry of Medicine. 

• The 17 percent accounted for by Commerce is 
chiefly centered in the Patent Office. 



. ^ 

ERIC 
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Distribution of F«*derai obligations for scientific end 
technical intormation, by agency and subdivision, 
FY 1871 tost) 



(Dollars in millions] 



Agency and subdivision 



Total, all agencies - - 

Department of Defense - 

Department of the Army — 

Department of the Air Force 

Department of the Navy 

Defense Agencies. ^ - 

Department of Health, Education, 
and Welfare. - 

National Institutes of Health 

(National Library of Medicine). . _ _ _ 

Office of Education 

Health Services and Mental 

Health Adm:nistrauon„ . 

Food and Drug Administration. .... 
Sociol Security Administration 

Department of Conrimerce 

Patent Office 

National Bureau of Standards 

National Oceenic and At losphetic 

Administration 

Other 

r National Aeronautics and 

Space Administration 

Li ">rary of Congress 

National Science Foundation . _ 
Department of the Interior 

Geological Survey 

Other 

Department of Agriculture 

National Agricultural Library 

Agricultural Research Service 

Forest Service. 

Other - 

Vete^’ans Administration 

Atorr'ic Energy Commission 

Department of Transportatior 

Other agencies 



Total 

obliga< 

tions 


Percent 


$400.4 


100.0 


147.3 


36.8 


69.8 


17.4 


18.5 


4.6 


16.2 


4.1 


42.7 


10.7 


* V 

72.4 


18.1 


40.1 


10.0 


(22.9) 


(5.7) 


17,6 


4.4 


8.9 


2.2 


6.4 


1.3 


.3 


.1 


68.4 


17. i 


52.6 


13.1 


.| 11.2 


2.3 


3.9 


1.0 


.7 


.2 


26. S 


6.7 


23.0 


5.7 


15.0 


3.7 


13.6 


3.4 


9.5 


2.4 


4.0 


1.0 


10.7 


2.7 


4.1 


1.0 


3.4 


.8 


2.7 


.7 


.6 


.1 


6.1 


1.5 


4.9 


1.2 


3.9 


1.0 


6.2 


2.0 



• NASA and AEC, despite large overall R&D pro- 
grams, report comparatively small amounts for 
STINFO purposes because so much of their 
R&D work, including STINFO activities con- 
nected therewith, is performed extramurally. 



ACTIVITIES 



• Certain agencies tend to be predominant in cer- 
tain categories of activity; DOD in all four major 
ones and HEW in three out of four while Com- 
merce is predominant m only one. 

• Often an agency will initiate STINFO activities 
in one category, or subcategory, and as its R&D 
programs grow, extend into the other cate- 
gories. STINFO functions tend to flow back 
and forth between categories. 



Key agency activities within each of the cate- 
gories are listed below. 

Share of selected agencies in major 
categories of STINFO activity, FY 1971 <est.) 



Itevigwy 1. FuMioMion tnd dhtribufigi^ 

, V* IFtMint) 

0 • 20 
, -r-'- 



SiO^tnilikib 

40^ ^8^;. 



CommBrca 



006 




NASA 



Interior 

H6W 

SOURCE: National Sciwct FoumJalion 



COMMERCE: Pateitt Office 

80,000 patents in FY 1971 
Official Gazette, weekly abstracts of current 
patents 

DOD: Departments of the Army, Navy, and Air Force 

Journal articles 

Technical reports 

Technical notes 

Technical memorandums 

Contractors' and grantees’ reports 

Research reviews 

Research bulletins 

Research reports 

Newsletters 



SCIENTIFjC AND TECHNICAL INFORMATION 



ific and 
vision, 


i 

. i 


Percent 


i 


share 




100.0 




36.8 




17.4 




4.6 




4.1 




10.7 


1 

, i 

‘ i 

\ 


18.1 




10.0 




( 5 . 7 ) 




4.4 


j 


2.2 


; i 


1.3 


-1 


.1 


\ 


17.1 




13.1 


- 


2.8 


) 


1.0 


■i 

__1 


.2 

1 




6.7 


0 


5.7 


0 


3.7 


6 


3.4 


5 


2.4 


0 


1.0 


7 


2.7 


1 


1.0 


4 


.8 


7 


.7 


0 


) 


1 


1.5 


9 


1.2 


.9 


1.0 


.2 


2.0 


1 R&D pro- 


mounts for 


h 


of their 


/Ities con- 


murally. 
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ACTIVITIES 



• Certain agencies tend to be predominant in cer- 
tain categories of activity: DOD in all four major 
ones and HEW in three out of four while Com- 
merce is predominant in only one. 

• Often an agency will initiate STINFO activities 
in one category, or subcategory, and as its R&D 
programs grow, extend into the other cate- 
gories. STINFO functions tend to flow back 
and forth between categories. 



Key agency activities within each of the cate- 
gories are listed below. 

Share of selected agencies in majoi 
categories of STINFO activity, FY1971 (est.) 



Cmgory 1. (>abticstlon and dbtnbution 



tPiroant) 

0 • 20 
I — — 



Coinm^tct 




















DOD 



^ NASA 




ihUrlor 



HEW 

SOURCE: National Sciande foundatfM 




COMMERCE: Patent Office 

80,000 patents in FY 1971 
Official Gazette, weekly abstracts of current 
patents 

DOD: Departments of the Army, Navy, and Air Force 
Journal articles 
Technical reports 
Technic&i notes 
Technical memorandums 
Contractors’ and grantees' reports 
Research reviews 
Research bulletins 
Research reports 
Newsletters 



Surveys 

Monographs 

Proceedings of symposia 

Handbooks 

Books 

Abstracts and bibliographies 

NASA 

Journal articles 

Technical reports, notes, and memorandums 
Contractors’ reports 
Conference proceedings 
Scientific and Technical Abstracts (STAR) 
Internstionai Aerospace Abstracts 
Indexes 
Bibliographies 
Technical reprints 
Special publications 
INTERIOR; Geological Survey 
Books 
Maps 
Charts 
Atlases 

Research summaries 
Journal articles 

Bibliography of North American Geology 
Geophysical Abstracts 

HEW: National Institutes of Health 

Journals of the institutes 

Journal articles 

Indexes 

Bibliographies 

Abstracts 

Monographs 

Books 

Reports 

Health Services and Mental Health 
Administration 

Scientific and technical paners 
Manuals 

Reviews and analyses 
Journal articles 

Office of Education 
Research in Education 

AEC 

Technical reports 
Progress reports 
Summary reports 
Topical reports 
Journal articles 
Proceedings of meetings 
Nuclear Science Abstracts 
Progress reviews 
Books 

Monographs 

Bibliographies 
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Ca'Bgory 2. Documentation, reference, ana 
imormation services 



(Percent) 

0 

r 



20 iO 

1 r 



000 



$191 million 
60 

, 



HEW 

Library of 
Congress 

Commarcft 



N, >A 



SOURCE: f' ,tion*l Science Foundslion 



NSF 

Support of abstracting, indexing, and other documenta- 
tion services 

USDA 

National Agricultural Library 

VA 

Medical library services in 165 hospitals 

AEG 

Abstract and review oreparaticn 

SMITHSONIAN 

Science Information Exchange 



Categoiy 3. Sympoiia and auiliovisual media 



(Percent) 

0 



20 



40 

T 



000 



$35 millitMt 
60 

, 



DOD: Defense Agencies 

Defense Documentation Center 

Departments of the Army, Navy, and Air Force 
Libraries 

Specialized information centers 
Technical information analysis centers 
Translations 

HEW: National Institutes of Health 
National Library of Medicine 
Specialized information centers 
Translations 

Office of Education 

ERIC system of 20 information clearinghouses in 
education research 
Fo.xl and Drug Administration 
Specialized information centers 
LIBRARY OF CONGRESS 

Science and technology portion 
COMMERCE: Patent Office 
Search Room 

National Bureau of Standards 
National Technical Information Service (NTIS) 
National Standard Reference Data System (NSRDS) 

NASA 

STI documentation facility 
Headquarters and field center libraries 
Specialized information centers 
Regional dissemination centers 
Translations 



HEW 



NASA 



VA 

SOURCE: National Sciooca Foundation 

DOD: Departments of the Army, Navy, and Air Force 

Science conferences 

Support of symposia with professional groups, scien- 
tific societies, and educational institutions 
Motion pictures 
Slides 
Video tapes 
Exhibits 

HEW: National Institutes of Health 
Travel to scientific meetings, U.S. and abroad 
Support of conferences and symposia 
Support of international congresses 
Sound films on body functions. Diseases, and treatment 
TV interviews 
Slides 

Photographs 

Exhibits 

NASA 

Participation in and support of scientific symposia and 
teclinical meetings 
VA 

Participation in seminars and symposia 

Films 

Slides 



$191 miition 
60 

1 



^ir Force 



ouses in 



NTIS) 

m (NSRDS) 




NSF 

Support of abstracting, indexing, and other documents' 
tion services 

USDA 

National Agricu'tural Library 

VA 

Medical library services in 165 hospitals 

AEC 

Abstract and review preparation 

SMITHSONIAN 

Science Information Exchange 



C*tegoiy 3. Symposia and audiovituti mtilia 

I 

(Percent) f 

0 20 40 



^5 million 
60 

1 



00.0 



Catagoiy 4. Riiaarch and oanlopmant in information tciancai, 
doeumantatien and information ayitamt, tichnlquat. 
anddaviets 



(Percent) 

0 20 

j j_ 



$67 million 

40 eo 

1 , 



POD 

HEW 

NSF 



SOURCE: National Science Foundation 



HEW 



NASA 



VA 

SOURCE; National Science Foundation 

DOD; Departments of the Army, Navy, and Air Force 

Science conferences 

Support of symposia with professional groups, scien- 
tific societies, and educational institutions 
Motion pictures 
Slides 
Video tapes 
Exhibits 

HEW: National Institutes of Health 
Travel to scientific meetings, U.S. and abroad 
Support of conferences and symposia 
Support of international congresses 
Sound films on body functions, diseases, and treatment 
TV interviews 
Slides 

Photographs 

Exhibits 

NASA 

Participation in and support of scientific symposia and 
technical meetings 
VA 

Participation in seminars and symposia 

Films 

Slides 



DOD: Defense Agencies (largely ARPA) 

Departments of the Army, Navy, and Air Force 

R&D in advanced information systems 
Development of engineering data systems 
Support of development of discipline-based information 
systems 

Studies of man-computer relationships (Project Mack) 
Basic research in information sciences 
HEW: National Institutes of Health (including NLM) 
Improvement of MEDLARS system at NIM 
Development of mechanized searchir i services in the 
institutes 

Development of computer time-sharing techniques 
Health Servirrs and Mental Health Administration 
Improvement of information systems 
Office of education 

Bibliographic automation of large library operations 
Development of an automated instructional materials- 
handling program 

NSF 

Support of systems development: 
discipline-oriented 
university-centered 
national systems planning 
Research support to: 

research centers in information science 
individual research projects 



(Fcr detailed data on this section see appendix tables D-1 
through D-9.) 
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PART III 

FEDERAL FUNDS 
FOR COLLECTION OF 
GENERAL-PURPOSE 
SCIENTIFIC DATA 






THE CURRENT PERIOD 

Federal obligations for collection of general-purp( 
as follows: 



Federal obligations for collection of genera 



IDoliars in mi 



Agency ^ 

/ 




1965 


Total 


Vz 


Department of Commerce 


1 


Department of Defense 


Department of the Interior 


Department of Agriculture . . 

Other agencies 





agencies 
and activities 

General-purpose scientific data are those which, 
either separately or in combination with other 
information, can be applied to useful, general 
scientific purposes. Included as general-purpose 
scientific data are statistics, observations, 
specimens, readings, or other facts gathered from 
surveys, field investigations, or compilations of 
operating records, and similar types of information. 

Excluded are data used solely for internal 
administrative or operating purposes. 
General-purpose scientific data may pertain to 
the physical, life, mathematical, engineering, and 
environmental sciences as well as to the 
psychological and social sciences. These data are 
used by many organizations and individuals, 
including public agencies — Federal, State, and local 
— private foundations or associations, research 
investigators, and the general public. 



• Obligations for general-purpose scientific data 
were reported by 11 departments and 10 in- 
dependent agencies. 

• Unlike Federal R&D programs, those involving 

general-purpose scientific data collection have 
been predominantly carried out by Federal per- 
sonnel. In the current (1970-72) period 97 , 

percent of the work in such data collection is 
expected to be performed intramurally whereas 
only 25 percent of the Federal R&D total is 
directed to intramural performance. 

i 

• More than four-fifths of total obligations for 
the current years were reported by four agen- 
cies — Commerce, DOD, Interior, and USDA. 

• However, the largest effort, that of Commerce, 
reflects a declining share in this period — from 
57 percent of the total in 1970 to 50 percent 
in 1972. 
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THE CURRENT PERIOD 

Federal obligations for collection of general-purpose scientific data in the current period are shown 
as follows; 



cies 



Federal obligations tor collection of general-purpose scientific data, by agency 



(Doliars in millions] 





Actual 


Estimates 


Agency 


1969 


1970 


Percent 

change 

1969-70 


1971 


Percent 

change 

1970-71 


1972 


Percent 

change 

1971-72 


Total - - 


$385 


$550 


+42.9 


$526 


-4.4 


$537 


+2.1 


n»naki4mAnt nf Hommerce ......... ....... 


181 


311 


-t-71.8 


274 


-12.0 


266 


-2.9 


A r\A rt mP nt of Oefense _ _ ........ ............. — . — 


57 


67 


+17.5 


64 


-5.2 


69 


+8.3 


man't of thA 1 nf APlOr . _ ..... .... 


48 


51 


+6.3 


54 


+6.3 


56 


+4.5 


DADAritYtAnt of Agriculture ....... 


35 


42 


+20.0 


44 


+4.9 


44 


-0.2 


OthAP AffAncies .... ..... — ....... 


63 


79 


+25.4 


90 


+14.6 


101 


+12.6 
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• Obligations for general-purpose scientific data 
were reported by 11 departments and 10 in- 
dependent agencies. 

• Unlike Federal R&D programs, those involving 
general-purpose scientific data collection have 
been predominantly carried out by Federal per- 
sonnel. In the current (1970-72) period 97 
percent of the work in such data collection is 
expected to be performed intramurally whereas 
only 25 percent of the Federal R&D total is 
directed to intramural performance. 

• More than four-fifths of total obligations for 
the current years were reported by four agen- 
cies — Commerce, DOD, Interior, and USDA. 

• However, the largest effort, that of Commerce, 
reflects a declining share in this period — from 
57 percent of the total in 1970 to 50 percent 
in 1972. 



• From 1969 to 1970 Commerce obligations rose 
more than 70 percent and then declined in 
1971 and 1972. This fluctuation is due pri- 
marily to costs of the 1970 decennial census 
of population and housing, conducted by the 
Bureau of the Census. 

• The funding fluctuatiot- for Commerce would 
have even been greater except for the substan- 
tial increases in obligations on the part of 
NOAA in 1971 and 1972. 

• DOD is the agency reporting the second largest 
obligations. Year-to-year variations In funds for 
data-collection equipment, especially ships for 
the Navy, are the primary cause of shifting 
levels for DOD when they occur. 



o 

ERIC 




o 

ERIC 



Trands in Federal obligations for collection 
of general-purpose scientific data, 

FY 1962-1972 (est.) 




64 6S 


1 66 67 68 

FISCAL YEAR 


69 70 7 


Year 


Obligations 

(Millions of dollars) 


Annual 

percent change 


1962 


$220 


-- 


1963 


268 


22 


1964 


309 


15 


1965 


343 


11 


1966 


325 


-5 


1967 


368 


13 


1968 


380 


3 


1969 


385 


1 


1970 


550 


43 


1971 (est.) 


526 


-4 


1972 (est.) 


537 


2 



SOURCE: Nattonal Scianbe Foundation 



TRENDS 

• Total data collection obligations multiplied 
about 21/2 times in the 1962-72 decade,^ 
compared with slightly more than IV 2 times 
for R&D obligations, 

• Between 1962 and 1965, obligations registered 
an average annual growth rate of 16 percent, 
but between 1965 and 1969 this increase 
slowed to 3 percent. In 1970, the increase was 
43 percent and it was influenced chiefly by 

>The first year in which obligational data were reported by 
agencies on the collection of general-purpose scientific data was 
1962. 



costs of the 1970 decennial census. In 1971 
and 1972 changes were slight. 

• Despite the substantial drop in the Census Bu* 
reau’s 1971 and 1972 obligations as a result 
of completion of the decennial census, the 
overall Federal totals estimated for 1971 and 
1972 are almost as high as 1970. Increased 
support by other agency subdivisions, primarily 
NOAA within Commerce, the Bureau of Labor 
Statistics within Labor, the Geological Survey 
within Interior, and the Federal Aviation Admin- 
istration within DOT is expected to account for 
these levels. 



AGENCIES 

• Of the four leading agencies, DOD has shown 
the largest relative increase during the 
1962-72 decade, having more than quadrupled 
its total. In comparison. Commerce obligations 
nearly tripled, while the Interior total almost 
doubled. USDA had the smallest absolute and 
relative increase, its data collection obligations 
rising by about one-half between 1962 and 
1972. 

• Commerce has had the largest program 
throughout the 1962—72 period. From 1962 to 
1968, this agency accounted for approximately 
40 percent of the total. In 1964 its share in- 
creased to 47 percent, and then to 57 percent 
in 1970. The share is expected to be about 50 
percent in 1971 and 1972. 

• The newly organized NOAA is expected to ac- 
count for four-fifths of the Commerce total in 
1972, and 40 percent of the all-agency total. 
Its chief component is the former Environ- 
mental Science Services Administration (ESSA). 

• NOAA collects natural phenomena data used 
for weather forecasting, flood and navigation 
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costs of the 1970 decennial census. In 1971 
and 1972 changes wore slight. 

• Despite the substantial drop in the Census Bu- 
reau’s 1971 and 1972 obligations as a result 
of completion of the decennial census, the 
overall Federal totals estimated for 1971 and 
1972 are almost as high as 1970. Increased 
support by other agency subdivisions, primarily 
NOAA within Commerce, the Bureau of Labor 
Statistics within LaLjr, the Geological Survey 
within Interior, and the Federal Aviation Admin- 
istration within DOT is expected to account for 
these levels. 



AGENCIES 

• Of the four leading agencies, DOD has shown 
the largest relative increase during the 
1962-72 decade, having more than quadrupled 
its total. In comparison, Commerce obligations 
nearly tripled, while the Interior total almost 
doubled. USDA had the smallest absolute and 
relative increase, its data collection obligations 
rising by about one-half between 1962 and 
1972. 

• Commerce has had the largest program 
throughout the 1962—72 period. From 1962 to 
1968, this agency accounted for approximately 
40 percent of the total. In 1964 its share in- 
creased to 47 percent, and then to 57 percent 
in 1970. The share Is expected to be about 50 
percent in 1971 and 1972. 

• The newly organized NOAA is expected to ac- 
count for four-fifths of the Commerce total in 
1972, and 40 percent of the all-agency total. 
Its chief component is the former Environ- 
mental Science Services Administration (ESSA). 

• NOAA collects natural phenomena data used 
for weather forecasting, flood and navigation 



Federal obligations for collection of 
general“purpose scientific data, by agency, 

FY 1962-1972 (est.) 

(Millioiis oi dollars) 




control, pollution checks, mapping, and other 
activities. 

« The Census Bureau accounts for the remaining 
Commerce obligations. Census gathers data on 
industry, agriculture, transportation, construc- 
tion and housing, population, and other social 
phenomena. 

• Since 1965 DOD has reported the second larg- 
est data collection effort. The Navy accounts for 
more than 90 percent of the DOD total, and the 
Army Corps of Engineers makes up the re- 
mainder. 

• Navy data collection activities cover hydro- 
graphic, oceanographic, and aeronautical in- 
formation collected by ships, airplanes, satel- 
lites, and buoys. 
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• For Interior, currently the third agency in size 
of effort, approximately 90 percent of the ob- 
ligations are represented by one subdivision, 
the Geological Survey. This subdivision's data 
collection efforts relate to natural phenomena 
data covering (1) the preparation of topo- 
graphic, geologic, and hydrologic maps, (2) an 
inventory of national water resources and wa- 
ter problem areas, and (3) the classification of 
Federal lands as to their mineral ana water- 
power potential. 

• Within USDA, fourth agency in size of obliga- 
tions, the Soil Conservation Service and the 
Statistical Reporting Service conduct virtually 
all the department's data collection programs. 
These cover soil and snow surveys, plant adapt- 
ability testing, land use, crop production, value 
of farm commodities and livestock, and other 
agricultural statistics. 

• Four other agency subdivisions (Labor's Bureau 
of Labor Statistics, HEW's Health Services and 
Mental Health Administration, DOT'S Federal 
Aviation Administration and U.S. Coast Guard) 
support important scientific data collection ef- 
forts. Their combined share of the Federal total 
rose from 9 percent in 1970 to an estimated 
13 percent for 1972. 

TYPES OF DATA 

• About 70 percent of the Federal data collection 
effort has been in the natural phenomena area 
throughout the 1962-72 decade, with the ex 
ception of 1970 and 1971. 

• Social phenomena has accounted for the re- 
maining portion. The share reached high points 
of 44 percent and 36 percent, respectively, in 
1970 and 1971 as a result of costs of pro- 
grams carried out by the Bureau of the Census, 
all of which are classified as social phenomena. 



Federal obligations for collection of 
general-purpose sctenttfic data, by type of data, 
FY196M972 (est.) 

tMiliiow of dolltit) 




1962 63 04 K 66 67 68 N 70 71 72 

FISCAL YSAR <«•) 

SOURCE) Naitotwl !k:itnc« FoundMlon 



• Natural phenomena data are concerned with 
the engineering, environmental, life, mathe- 
matical, physical, and psychological sciences. 
Examples of activities under this heading are 
precipitation and other weather phenomena 
studies, stream flow and temperature measure- 
ments, soil and snowpack observations, topo- 
graphic and oceanographic mapping work. 

• Social phenomena data are of a socioeconomic 
nature and include population and demograohic 
statistics, employment characteristics, indus- 
trial and agricuftural production data, or crime 
statistics. 
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• Many more agencies report obligations for so- 
cial phenomena data than for natural phenom- 
ena. Nineteen agencies reported funds for 
social phenomena in 1971, compared with 9 
for natural phenomena. 

• However, the collection of natural phenomena 
data is generally more expensive because it 
involves complex and costly equipment — air- 
craft, ships, earth satellites, and oceanographic 
instruments — and collection takes place over 
a wide geographic area. 

• Social phenomena data, in contrast, are usu- 
ally gathered through mail surveys, reports, 
compilations of operating records, and other 
less expensive methods. 

ACTIVITIES 

• Throughout the 1962-72 decade, the distribu- 
tion of data-collection funds by category of 
activity- has changed relatively little. 

• From 58 percent to 72 percent of the obliga- 
tion total has gone for category 1 (gathering, 
processing, and collating) activities. The 1970 
high primarily reflects the increased data col- 
lection activities for the 1970 decennial census. 
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• Natural phenomena data are concerned with 
the engineering, environrr.jntal, life, mathe- 
matical, physical, and psychological sciences. 
Examples of activities under this heading are 
precipitation and other weather phenomena 
studies, stream flow and temperature measure- 
ments, soil and snowpack observations, topo- 
graphic and oceanographic mapping work. 

• Social phenomena data are of a socioeconomic 
nature and include population and demographic 
statistics, employment characteristics, indus- 
trial and agricultural production data, or crime 
statistics. 



• Category 4 (equipment) in the current period 
accounts for the second highest share of total 
funds (11 percent to 12 percent), but its share 
has dropped since 1967 and 1968 when it 
was 18 percent to 19 percent. This change is 
due largely to reductions in equipment funding 
by NOAA (formerly ESSA). 



3 The four categories of activity cover the processes involved 
in obtaining the data and making them available to the various 
users. Data are first gathered, processed, and collated (category 
1) before any analysis (category 2) can be made. Then the data 
may be published (category 3) for use by any of the various 
organizations or individuals who have need for them. Category 4 
(equipment) covers the procurement or rental of equipment used 
in the gathering, processing, or collating of the data. The four 
categories are not Involved in every agency's gener.d-purpose 
scientific data collection activities. Some agenc!;fS, particularly 
those that concentrate on social phenomena data, do not use 
equipment in the gathering of the data, and others may make 
no analysis of the collected data. 
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Federal obligations for collection of 
general-purpose scientific data, by activity, 
FY 1962-1972 (est.) 



Federal obligations for collection of 
general-purpose eclentMle data^ by activity 
and type of data, FY 1971 (est.) 



(Percent of total) 
100 




1962 63 64 65 66 67 68 

FISCAL YEAR 

SOURCE; National Science Foundation 



69 70 71 72 

(est.) 



• Equipment accounts for a greater share of 
funds under natural phenomena than social 
phenomena because of the need for expensive 
data collection apparatus such as ships, satel- 
lites, aircraft, and specialized instrumentation 
in the measuring of natural phenomena. 

• Conversely, the category of gcthering, process- 
ing, and collating statistics accounts for a 
greater share of social phenomena funds than 
of natural phenomena funds. 

• Analysis (category 2) is currently third in size 
of total funding after equipment. The share of 
social phenomena funds allotted to analysis in 
197C and 1971 was smaller than in previous 
years, not because of decreased funding but 
because the gathering, processing, and collat- 
ing occasioned by the decennial census in- 
creased the share for category 1 relative to 
other categories. 
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• In 1971 publication (category 3) is the fourth 
in size of funding. Approximately 88 percent 
of the support for this category was provided by 
three agency subdivisions — NOAA, the Navy, 
and the Geological Survey — all of who.se pro- 
grams dealt with natural phenomena. 

(For detailed data on (his section see appendix tables E l 
through E-6.) 



GENERAL-PURPOSE SCIENTIFIC DATA 



Ftdtral , a ^ 



ItoliKall’fMmnm 
M 







SdUNtti jtttlOAirSeiwQtJiWK^ 



" ^ ‘;.h T 



• In 1971 publication (category 3) is th*» fourth 
in size of funding. Approximately 88 percent 
of the support for this category was provided by 
three agency subdivisions — NOAA, tne Navy, 
and tne Geological Survey — all of whose pro- 
grams dealt with natural phenomena. 

(For detailed data on this section see appendix tables E-1 
through E-6.) 
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APPENDIXES 



A. Technical Notes 

B. Federally Funded Research 
and Development Centers 

C. Statistical Tables, Part I 

D. Statistical Tables, Part II 

E. Statistical Tables, Part III 



APPENDIX A 

technical notes 

Thes« technical notes deal with scope and method, ad- 
justments in data, definitions, changes in reporting, limi- 
tations of data, relation to other reports, and sources. 
The definitions and reporting requirements are unchanged 
from the preceding issue of the Federal Funds series. 



SCOPE AND METHOD 0^ cats 

as rese 

This report is organized in three parts: part I is con- 0.8 per 

earned with Federal funds for research, development, and f 

R&D plant; part II reports on funds for activities con- informa 

nected with the collection and dissemination of scientific system; 

and technical information; and part III covers funds obli- ‘^) ^ 

gated for the collection of general-purpose scientific data. properl; 

(appem 

The statistical data contained in this report were re- 
ceived from Federal agencies during March-May 1971 in 
response to a questionnaire formulated and distributed by 



the Foundation in December 1970. The Foundation's staff ifsoi 

assisted the agency respondents in the interpretation of RISE 

the survey's concepts and definitions and evaluated the 

responses for clarity and consistency. The ultimate de- 

cisions on classification of activities and the amounts 
reported, however, were made by the responding agen- 
cies. The narrative text, on the other hand, represents the 
Foundation's interpretation of the statistical and descrip- 
tive material submitted by the respondents. Tot; 



With the exception of AEG and NASA, the data received 
from the agencies were in terms of obligations and ex- 
penditures incurred, or expected to be incurred, regard- 
less of when the funds were appropriated or whether they 
were identified in the respondent’s budget specifically for 
scientific activities. AEC's data for research and develop- 
ment were reported in terms of accrued costs, while the 
R&D plant transactions were reported in terms of obliga- 
tions. NASA reported its 1970 transactions in terms of 
obligations incurred, while the 1971 and 1972 transac- 
tions are in terms of the "budget plan," which approxi- 
mates obligations. 

The data appearing in this report reconcile with data 
included in "Special Analysis R, Federal Research a^d 
Development Programs," in The Budget of the United 
States Government, Fiscal Year 1972. This report is, 
however, a later and mere detailed analysis of the sci- 
ence portion of the budget presented by the President 
to Congress in January 1971. (See Relation to Other 
Reports, p. 73 for further explanation.) The data for 
1972 appearing in this report do not reflect subsequent 
appropriation and apportionment action that have af- 
fected The Budget, 1972. The actual effects of these 
subsequent appropriations and reprogramming actions on 
1972 obligations will be reflected in next year's report. 
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In general, obligations for the three scientific activities 
covered in this report were separately identified by the 
responding departments and independent agencies. How- 
ever, two departments with large R&D programs and many 
extramural contracts — DOD and HEW (NIH) — had diffi- 
culty in identifying scientific and technical information 
activities separately from research and development. This 
has resulted m reporting by these agencies of the same 
obligations both as research and development and as 
scientific and technical information. 

Hence, approximately one-third of total obligations for 
scientific and technical information (STINFO) iictivities 
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SCOPE AND METHOD 

This report is organized in three parts: part I is con- 
cerned with Federal funds for research, development, and 
R&D plant; part II reports on funds for activities con- 
nected with the collection and dissemination of scientific 
and technical information; and part III covers funds obli- 
gated for the collection of general-purpose scientific data. 

Th'' statistical data contained in this report were re- 
ceived from Federal agencies during March-May 1971 in 
response to a questionnaire formulated and distributed by 
the Foundation in December 1970. The Foundation's staff 
assisted the agency respondents l,i the interpretation of 
the survey's concepts and definitions and evaluated the 
responses for clarity and consistency. The Ultimate de- 
cisions on classification of activities and the amounts 
reported, however, were made by the responding agen- 
cies. The narrative text, on the other hand, represents the 
Foundation's interpretation of the statistical and descrip- 
tive material submitted by the respondents. 

With the exception of AEG and NASA, the data received 
from the agencies were in terms of obligations and ex- 
penditures incurred, or expected to be incurred, regard- 
less of when the funds were appropriated or whether they 
were identified in the respondent's budget specifically for 
scientific activities. AEC's data for research and develop- 
ment ware reported in terms of accrued costs, while the 
RAD plant transactions were reported in terms of obliga- 
tions. NASA reported itj 1970 transactions in terms of 
obligations incurred, while the 1971 and 1972 transac- 
tions are in terms of the "budget plan," which approxi- 
mates obligations. 

The data appearing in this report reconcile with data 
included in "Special Analysis R, Federal Research and 
Development Programs," in The Budget of the United 
States Government, Fiscal Year 1972. This report is, 
however, a later and more detailed analysis of the sci- 
ence portion of the budget presented by the President 
to Congress in January 1971. (See Relation to Other 
Reports, p. 73 for further explanation.) The data for 
1972 appearing in this report do not reflect subsequent 
appropriation and apportio.nment action tliat have af- 
fected The Budget, 1972. The actual effects of these 
subsequent appropriations and reprogramming actions on 
1972 obligations will be reflected in next year's report. 

ADJUSTMENTS IN THE DATA 

In general, obligations for the three scientific activities 
covered in this report were separately identified by the 
responding departments and independent agencies. How- 
ever, two departments with large RAD programs and many 
extramural contracts — DOD and HEW (NIH) — had diffi- 
culty in identifying scientific and technical information 
activities separately from research and development. This 
has resulted in reporting by these agencies of the same 
obligations both as research and development and as 
scientific and technical information. 

Hence, approximately one-third of total obligations for 
scientific and technical information (STINFO) activities 



(in categories 1, 2, and 3) were also reported in 1970-72 
as lesearch and development. These fu.-ids amounted to 
0.8 percent of the total Federal obligations for research 
and development. Since research and development in 
information sciences, documentation and information 
systems, and techniques and devices (STINFO category 
4) is by definition an RAD activity, these functions are 
properly included in part I by all reporting agencies 
(appendix table A-1). 



TABLE A-1. OBLIGATIONS REPOKTCD BOTH FC CATEGORIES 

inforwayion* and for 

RESEARCH AND DEVELOPMENT 



IMillions of dotlars] 



Agency 


Actual 


Estimates 








1970 


1971 


1972 


Total 




$121.4 


$120.4 


D^artment of Defense. 


132.1 


109.8 


108.8 


Department of the Army 


67.4 


68.4 


68.2 


Department of the Navy 


13.5 


13.6 


14,1 


Department of the Air Force 


16,9 


15.3 


13,7 


Defence Agencies........ 


14,3 


12.5 


12.8 


Department of Healths Education, 
and Welfare— National Insti- 




tutes of Health 


11,3 


11.6 


11.6 





* The cite|ories ire (1) publieition in(] distribution; (2) documentation, reference, 
and information services; end (3) symposia and audiovisual media. 



In order to obtain data representing only research and 
development, appendix table A-2 eliminates the overlaps 
of funding and shows the net totals of obligations for 
support of the three scientific activities covered in this 
report. 



TABLE A-2. ADJUSTED OBLIGATIONS FOR RESEARCH, DEVEL- 
OPMENT, AND RAD PLANT: SCIENTIFIC AND TECHNICAL IN- 
FORMATION; AND COLLECTION OF GENERAL-PURPOSE SCIEN- 
TIFIC DATA 



(Millions of dollars) 



Activity 


Actual 


Estimates 


1970 


1971 


1972 


Adjusted total, three scientific ac- 
tivities 


$16,605.5 


$16,783.6 


$18,004.8 


1. Research, development, and 

R&D plant, adjusted total 

Research, development, and 

R&D plant (as reported) 

Scientific and technical infor- 
mation (categories 1-3) also 
reported as R&D ! 

2. Scientific and technical infor- 

mation, adjusted total 

Scientific and technical infor- 
mation (as reported) 

R&D included in information 
activities (category 4) 

3. Collection of general-purpose 

scientific data, total (as re- 
Dorted) 


15,730.9 


15,924,9 ; 


17,129.4 


15,854.3 

-123.4 


16,046.3 

-121.4 


17,249.4 

-120.4 


324.7 

386.8 
-62,1 


332.9 

400.4 

-67.5 


338.6 

413.0 

-74.4 


549.9 


525 8 


536.8 





NOTE: Detiil miy not add to totals because of rounding. 
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DEFINITIONS 

The definitions are presented to correspond with the 
three parts of the repcT. Some definitions in part I are 
also applicable to parts II and III. The definitions are 
essentially unchanged from prior issues of the Federal 
Funds series. 

Part I. Research, Development, and R&D Plant 

(1) RESEARCH, DEVELOPMENT, AND RiD PLANT 

This term includes all direct, indirect, incidental, or 
related costs resulting from or necessary to research, 
development, and R&D plant, regardless of whether the 
research and development are performed by a Federal 
agency (intramural) or performed by private individuals 
and organizations under grant or contract (extramural). 
Research and development exclude routine product test- 
ing, quality control, mapping and surveys, collection of 
general-purpose statistics, experimental produrtion, and 
activities concerned primarily with the dissemination of 
scientific information and the training of scientific 
manpower. 

a. Research is systematic, intensive study directed to- 
ward fuller scientific knowledge or understanding of the 
subject studied. Research may be classified as either 
basic or applied. 

In basic research the investigator is concerned primar- 
ily with gaining a fuller knowledge or understanding of 
the subject under study. 

In applied research the investigator is primarily inter- 
ested in a practical use of the knowledge or under- 
standing for the purpose of meeting a recognized need. 

b. Development is systematic use of the knowledge 
and understanding gained from research, directed to- 
ward the production of useful materials, devices, systems, 
or methods, including design and development of proto- 
type!, and processes. It excludes quality control, routine 
product testing, and production, 

c. R&D plant (or R&D facilities and lixed equipment, 
such as reactors, wind tunnels, and radio telescopes) in- 
cludes acqui'ition of, construction of, major repairs to, 
or alterations in structures, works, equipment, facilities, 
or land, for uso in R&D activities at Federal or non- 
Federal installations. Excluded from the R&D plant cate- 
gory are expendable equipment and office furniture and 
equipment. Obligations for foreign R&D plant are limited 
to Federal funds for facilities located abroad and used in 
support of foreign research and development. 



(2) OBLIGATIONS AND EXPENDITURES 

a. Obligations represent the amounts for orders placed, 
contracts awarded, services received, and similar trans- 
actions during a given period, regardless of when the 
funds were appropriated and when future payment of 
money is required. 



b. Expenditures represent the amounts for checks is- 
sued and cash payments made during a given period, 
regardless of when the funds were appropriated. 

For those agencies operating on a cost-type budget, 
accrued expenditures and costs are reported instead of 
obligations. Accrued expenditures represent all costs 
accrued during the reporting period except those subject 
to reimbursement from other agencies. The information 
on expenditures represents net cash payments for re- 
search, development, and R&D plant, exclusive of any 
receipts of the agency for those purposes. 

The obligations and expenditures repo.’Ted cover all 
transactions from all funds available to the agency from 
direct appropriations, trust funds or special account re- 
ceipts, corporate income, or other sources, including 
funds appropriated to the President that an agency re- 
ceived or expects to receive. The amounts reported for 
each year reflect obligations and expenditures for that 
year regardless of when the funds were originally author- 
ized or received and regardless of whether they were 
appropriated, received, or identified in. the agency’s 
budget specifically for research, development, or R&D 
plant. 

An agency making a transfer of funds to another 
agency includes such transfers in its report of obligations 
and expenditures. The receiving agency does not report, 
for purposes of this survey, on funds transferred to it 
from another agency. Similarly, a subdivision of an 
agency that transfers funds to another subdivisior v/ithin 
its own agency reports such obligations or expenditures. 

Obligations and expenditures for work performed in 
’oreign countries include funds directly available to 
Federal agencies and special foreign currencies separately 
appropriated. (The latter currencies are derived largely 
from provisions of Public Law 480, 1954, as amended.) 

(3) COST COVERAGE 

Funds reported for research and development reflect 
full costs. In addition to costs of specific R&D projects, 
the applicable overhead costs are also included. The 
amounts reported include the costs of planning and ad- 
ministering R&D programs, laboratory overhead, pay of 
military personnel, and departmental administration. 

(4) FISCAL YEAR 

The fiscal year is the Government accounting period 
beginning July of one yv'^ar and ending June 30 of the 
following calendar year; thus, fiscal year 1972 began on 
July 1, 1971, and will end June 30, 1972. 

(5) AGENCY 

An agency is an organization of the Federal Govern- 
ment whose principal executive officer reports to the 
President. The one exception is the Library of Congress, 
v/hich is also included in this survey. The term subdi- 
vision refers to any major organizational unit of a report- 
ing agency, such as a bureau, division, office, or service. 
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b. Expenditures represent the amounts for checks is- 
sued and cash payments made during a given period, 
regardless of \when the funds v\/ere appropriated. 

For those agencies operating on a cost-type budget, 
accrued expenditures and costs are reported instead of 
obligations. Accrued expenditures represent all costs 
accrued during the reporting period except those subject 
to reimbursement from other agencies. The information 
on expenditures represents net cash payments for re- 
search, development, and R&D plant, exclusive of any 
receipts of the agency for those purposes. 

The obligations and expenditures reported cover all 
transactions from all funds available to the agency from 
direct appropriations, trust funds or special account re- 
ceipts, corporate income, or other sources, including 
funds appropriated to the President that an agency re- 
ceived or expects to receive. The amounts reported for 
each year reflect obligations and expenditures for that 
year regardless of when the funds were originally author- 
ized or received and regardless of whether they were 
appropriated, received, or identified in the agency's 
budget specifically for research, development, or R&D 
plant. 

An agency making a transfer of funds to another 
agency includes such transfers in its report of obligations 
and expenditures. The receiving agency does not report, 
for purposes of this survey, on funds transferred to it 
from another agency. Similarly, a subdivision of an 
agency that transfers funds to another subdivision within 
its own agency reports such obligations or expenditures. 

Obligations and expenditures for work performed in 
foreign countries include funds directly available to 
Federal agencies and special foreign currencies separately 
appropriated. (The latter currencies are derived largely 
from provisions of Public Law 480, 1954, as amended.) 

(3) COST COVERAGE 

Funds reported for research and development reflect 
full costs. In addition to costs of specific R&D projects, 
the applicable overhead costs are also included. The 
amounts reported include the costs of planning and ad- 
ministering R&D programs, laboratory overhead, pay of 
military personnel, and departmental administration. 

(4) FISCAL YEAR 

The fiscal year is the Government accounting period 
beginning July 1 of one year and ending June 30 of the 
following calendar year; thus, fiscal year 1972 began on 
July 1, 1971, and will end June 30, 1972. 

(5) AGENCY 

An agency is an organization of the Federal Govern- 
ment whose principal executive officer reports to the 
President. The one exception is the Library of Congress, 
which is also included in this survey. The term subdi- 
vision refers to any major organizational unit of a report- 
ing agency, such as a bureau, division, office, or service. 



(6) PERFORMERS 

Performers are either intramural organizations accom- 
plishing operating functions or extramural organizations 
or persons receiving support or providing services as a 
result of a contract or grant. 



a. Intramural performers are the agencies of the Fed- 
eral Government. Their work is carried on directly by 
their own personnel. Obligations reported under this 
category are for activities performed or to be performed 
by the reporting agency itself, or are funds that this 
agency transfers to another Federal agency to have its 
activities performed for it. However, the ultimate per- 
former must be a Federal agency. It the ultimate per- 
former is not a Federal agency, the funds so transferred 
are reported by the transferring agency under the ap- 
propriate extramural performer (industrial firms, uni- 
versities and colleges, othe*" nonprofit institutions). Intra- 
misral performance includes the costs of supplies and 
equipment, essentially of a.n "off-the-shelf" nature, which 
are procured for use in intramural research and develop- 
ment. Also included as part of the intramural perform- 
ance total are the expenses of Federal personnel engaged 
in planning and administering intramural and extramural 
R&D programs. 

b. Extramural performers are all organizations outside 
the Federal complex whi''^ perform with Federal funds 
under contract or grant. Only costs of actual extramural 
performance are reported. The costs of extramurally pro- 
cured "off-the-shelf" supplies and equipment required 
to support intramural research and development are 
reported as part of the costs of intramural performance. 
For example, the purchase from an extramural source 
of a launch vehicle which is operational, i.e., has gone 
beyond the development or prototype stage, and which 
is used in an intramural Federal installation for the 
performance of research and development, is reported 
as part of the cost of intramural research and develop- 
ment, Extramural performers are identified as follows: 

(i) Industrial firms are those organizations that may 
legally distribute net earnings to individuals or to other 
organizations. 

(ii) Universities and colleges are institutions engaged 
primarily in providing resident instruction for at least 
a 2-year program above the secondary school level. 
Included are colleges of liberal arts; schools of arts and 
sciences; professional schools, such as in engineering 
and medicine, including affiliated hospitals; associated 
research institutes: and agricultural experiment sta- 
tions. 

(iii) Other nonprofit institutions are private organiza- 
tions other than educational institutions, no part of 
whose net earnings inure to the benefit of a private 
stockholder or individual, and other private organiza- 
tions organized for the exclusive purpose of turning 
over their entire net earnings to such nonprofit or- 
ganizations. 
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(iv) Federally Funded Research and Development 
Centers are R&D-performing organizations exclusively 
or substantially financed by the Federal Government 
that are supported by the Federal Government either 
to meet a particular R&D objective or, in some in- 
stances, to provide major facilities at universities for 
research and associated training purposes. Each center 
is administered by one of the above extramural per- 
formers. 

In general, all of the following qualification criteria 
are met by an institutional unit before it is included 
in the Federally Funded Research and Development 
Centers category: 1) its primary activities include one 
or more of the following: basic research, applied re- 
search, development, or management of research and 
development (specifically excluded are organizations 
engaged primarily in routine quality control and test- 
ing, routine service activities, production, mapping and 
surveys, and information dissemination): 2) it is a 
separate operational unit within the parent organiza- 
tion or is organized as a separately incorporated 
organization; 3) it performs actual research and de- 
velopment or R&D management either upon direct re- 
quest of the Federal Government or under a broad 
charter from the Federal Government, but in either 
case under the direct monitorship of the Federal Gov- 
ernment; 4) it receives its major financial support (70 
percent or more) from the Federal Government, usually 
from one agency; 5) it has or is expected to have a 
long-term relationship with its sponsoring agency 
(about 5 years or more), as evidenced by specific 
obligations assumed by it and the agency: 6) most or 
all of its facilities are owned or are funded for in the 
contract with the Feaeral Government; and 7) it has 
an average annual budget (opbnsting and capital 
equipment) of at least $500,000. 

(v) Foreign performers are confined to foreign citi- 
zens, orgar ations, or governments, as well as inter- 
national organizations, such as NATO, UNESCO, WHO, 
performing work abroad financed by the Federal Gov- 
ernment. Excluded are payments to U.S. agencies, 
organizations, or citizens performing research and 
development abroad for the Federal Go 'ernment, (The 
survey objectives do not seek information on “off- 
shore" payment.) Also excluded are payments to for- 
eign scientists performing in the United States, 

(vi) Other performers include all other miscellane- 
ous performers not covered in the foregoing categories, 
e.g.. State and local governments and private indi- 
viduals. 

<7) FIELDS OF SCIENCE 

The fields of science in this survey are divided into 
eight broad field categories, most of them consisting of 
a number of detailed fields. The broad fields are life 
sciences, psychology, physical sciences, environmental 
sciences, mathematics, engineering, social sciences, and 
other sciences not elsewhere classified. The following 
listing presents the fields grouped under each of the 
broad fields, together with illustrative disciplines. 

70 



a. Life sciences consist of the biological, clinical medi- 
cal, other medical sciences, and life sciences not else- 
where classified. 

Life sciences include the following disciplines: 

Anatomy; animal sciences; bacteriology; biochemistry; biogeogra^ 
phy; biological oceanography; biophysics; dentistry; ecology; 
embryology; entomology; evolutionary biology; genetics; immu* 
nology; internal medicine; microbiology; neurology; nutrition and 
metabolism; opthalmology; parasitology; pathology; pharma- 
cology; pharmacy; physical anthropology; physical medicine and 
rehabilitation; physiology; plant sciences; podiatry; preventive 
medicine and public health; psychiatry; radiobiology; radiology; 
surgery; systematics; veterinary medicine. 

Research in some of these disciplines may be classed 
as biological, clinical medical, or other medical, depend- 
ing upon the nature of the particular project. 

Biological sciences are those which, apart from the 
clinical medical and other medical sciences as defined 
below, deal with the origin, development, structure, func- 
tion, and interaction of living things. 

Clinical medical sciences are concerned with the study 
of the pathogenesis, diagnosis, or therapy of a particular 
disea?, e or abnormal condition in living human subjects 
under controlled conditions. 

Other medical sciences are concerned with studies of 
the causes, effects, prevention, or control of abnormal 
conditions in man or in his environment as they relate 
to health, e>,cept for the clinical aspects as defined 
above. 

Life sciences, nec ^ 

b. PSYCHOLOGY deals with behavior, mental processes, 
and individual and group characteristics and abilities 
Psychology is divided into three categories: biologic^*' as 
pects, social aspects, and psychological sciences not else- 
where classified. Examples of the disciplines under each 
of these fields are: 

Biological aspects: 

experimental psychology; an?mal behavior; clinical Dsycholocv* 
comparative psychology; ethology. 

Social aspects: 

social psychology; educational, personnel, vocational psychology 
and testing; industrial and engineering psychology; development 
and personality. 

Psychological sciences, nec ^ 

c. PHYSICAL SCIENCES are concerned with the under- 
standing of the material universe and its phenomena. 
Fhey comprise the fields of astronomy, chemistry, phys- 
ics, and physical sciences not elsewhere classified. 
Examples of the disciplines under each of these fields 
are: 

Astronomy: 

laboratory astrophysics; optical astronomy; radio astronomy; theo- 
retical astrophysics; X-ray, Gamma*ray, neutrino astronomy. 

Chemistry; 

inorganic; organo metallic; organic; physical. 

Physics: 

acoustic^; atomic and molecular; condensed matter; elementary 
particles; nuclear structure; optics; plasma. 
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a. Life sciences consist of the biological, clinical medi- 
cal, other medical sciences, and life sciences not else- 
where classified. 

Life sciences include the following disciplines: 

Anatomy; animal sciences; bacteriology; biochemistry; biogeogra- 
phy; biological oceanography; biophysics; dentistry; ecology; 
embryology; entomology; evolutionary biology; genetics; immu- 
nology; internal medicine; microbiology; neurology; nutrition and 
metabolism; opthalmology; parasitology; pathology; pharma- 
cology; pharmacy; ptysical anthropology; physical medicine and 
rehabilitation; physiology; plant sciences; podiatry; prevei.tive 
medicine and public health; psychiatry; radiobiOlogy; radiology; 
surgery; systematics; veterinary medicine. 

Research in some of these disciplines may be classed 
as biological, clinical medical, or other medical, depend- 
ing upon the nature o^ the particular project. 

Biological sciences are those which, apart from the 
clinical medical and other medical sciences as defined 
below, deal with the origin, development, structure, func- 
tion, and interaction of living things. 

Clinical medical sciences are concerned with the study 
of the pathogenesis, diagnosis, or therapy of a particular 
disease or abnormal condition in living human subjects 
under controlled conditions. 

Other medical sciences are concerned with studies of 
the causes, effects, prevention, or control of abnormal 
conditions in man or in his environment as they relate 
to health, except for the clinical aspects as defined 
above. 

Life sciences, nec i 

b. PSYCHOLOGY deals with behavior, mental processes, 
and individual and group characteristics and abilities 
Psychology is divided into three categories: biological as 
pects, sof'ial aspects, and psychological sciences not else- 
where classified. Examples of the disciplines under each 
of these fitids are: 

Biological aspects: 

experiinental psychology; animal behavior; clinical psychology; 
comparative psychology; ethology. 

Social aspects: 

social psychology; educational, personnel. Vocational psychology 
and testing; industrial and engineering psychology; development 
ana personality. 

Psychological sciences, nec ^ 

c. PHYSICAL SCIENCES are concerned with the under- 
standing of the material universe and its phenomena. 
They comprise the fields of astronomy, chemistry, phys- 
ics, and physical sciences not elsewhere classified. 
Examples of the disciplines under each of these fields 
are: 

Astronomy: 

laboratory astrophysics; optical astronomy; radio astronomy; theo- 
retical astrophysics; X-ray, Gamma-ray, neutrino astronomy. 

Chemistry: 

inorganic; organo-metallic; organic; physical. 

Physics: 

acoustics; atomic and mo'acular; condensed matter; elementary 
particles; nuclear structure; optics; plasma. 



Physical sciences, nec ^ 

d. ENVIRONMENTAL SCIENCES (terrestrial and extra- 
terrestrial) are concerned with the gross nonblological 
properties of tha areas of the solar system whicn directly 
or indirectly affect man's survival and welfare; they 
comprise the fields of atmospheric sciences, geological 
sciences, oceanography, and environmental sciences not 
elsewhere classified. Obligations for oceanography are 
confined to studies supporting physical oceanography. 
Studies pertaining to life in the sea, or other bodies of 
water, are reported as support of biology. Support of ship 
o»'erations is. .yhere appropriate, prorated between physi- 
cal and biologica' oceanography. Examples of the 
disciplines under i ach of these fields are: 

Atmospheric sciences; 

aeronomy; solar; weatii®;' niodlfication; extraterrestrial atmos- 
pheres; meteorology. 

Geological sciences: 

engineering geophysics; general geology; gec^esy and gravity; 
geomagnetism; hydrology; inorganic geochemistry; isotopic geo. 
chemistry; organic geochemistry; laboratory geophysics; paleomag- 
netism; pa eontology; physical geography and cartography; seis- 
mology; soil sciences. 

Oceanography: 

chemical oceanography; geological oceanograohy; physical ocean- 
ography; marine geophysics. 

Environmental sciences, nec ^ 

e. MATHEMATICS employs logical reasoning with the 
aid of symbols and is concerned with the development of 
methods of operation employing such symbols. Exam- 
ples of mathematical disciplines are; 

algebra; analysis; applied mathematics; computer science; foun- 
dations and logic; geometry; numerical analysis; statistics; topol- 
ogy. 

f. ENGINEERING is concerned with studies directed to- 
ward developing engineering principles or toward making 
specific scientific principles usable in engineering prac- 
tice, Engineering is divided into eight fields: aeronauti- 
cal, astronautical, chemical, civil, electrical, mechanical, 
metallurgy and materials, and engineering not elsewhere 
classified. Examples of disciplines under each of these 
fields are: 

Aeronautical: 

aerodynamics. 

Astronautical: 

aerospace; space technology. 

Chemical: 

oetroleum; petroleum refining; process. 

Civil: 

architectural; hydraulic; hydrologic; marine; sanitary and environ- 
niental; structural; transportation. 

Electrical: 

cortimunication; electronic power. 

Mechanical: 

engineering mechanics. 
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Metallurgy and Materials: 

ceramic; mining; textile; welding. 

Engineering, nec ^ 

agricultural; industrial and management; nuclear; ocean enga 
neering; systems. 

g. SOCIAL SCIENCES are directed toward an under- 
standing of the behavior of social institutions and 
groups and of individuals as members of a group. These 
include anthropology, economics, history, linguistics, 
political science, sociology, and social sciences not else- 
where classified. Examples of the disciplines under the 
fields of social science are: 

Anth;opology: 

archaeology; cultural and personality; social and ethnology; ap- 
plied anthropology. 

Economics: 

econometrics and economic statistics: history of economic 

thought; international economics; Industrial, labor and agricul- 
tural economics; macroeconomics; microeconomics; pubhe ti* 
nance and fiscal policy; theory; economic systems and develop- 
ment 

History: 

cultural; political; social; history and philosophy of science. 



Linguistics: 

anthropological-archaeological; computational; psycholinguistics; 
sociolinguistics. 

Political science; 

area or regional studies; comparative government; history of 
political ideas; international relations and law; national political 
and legal systems; political theory; public administration. 

Sociology: 

comparative and historical; complex organizations; culture and 
social structure; demography; group interactions; social problems 
and sociai welfare; sociological theory. 

Social sciences, nec ^ 

research in law and education not elsewhere classified; socioeco- 
nomic geography. 

h. OTHER SCIENCES not elsewhere classified. Includes 
multidisciplinary and interdisciplinary projects that can- 
not be classified within one of the above broad fields of 
science. 

(8) GEOG'VAPHiC DISTRIBUTION OF 1970 R&D OBLI- 
GATIC NS 

a. Ten agencies participated in the survey on the geo- 
graphic distribution of obligations for research and devel- 
opment and R&D plant. These 10 respondents a;counted 
for 98 percent of total Federal R&D and R&D plant 
obligations in 1970. The respondents were the Depart- 
ments of Agriculture, Commerce, Defense, the Interior, 
Transportation, and Health, Education, and Welfare; the 
Atomic Energy Commission; the National Aeronautics and 
Space Administration; the National Science Foundation; 
and the Office of Economic Opportunity. 



* Not elsewhere classified. Includes multidisciplinary projects 
w'.hin the broad field and single-disciplinary projects for which 
8 separate field has not been assigned. 



b. Data for 1970 were requested in terms of the prin- 
cipal location (State or outlying area) where the work 
was performed by the prime contractor, grantee, or Irtra* 
mural organization. Where this information was not avail- 
able in their records, the respondents were asked to 
assign the obligations to the State, outlying area, etc. 
where the prime contractor, grantee, or intramural or- 
ganization was located. 

c. Obligations were reported for research and devel- 
opment as a combined amount. 

d. Specifically emitted from the survey were R&D obli- 
gations to foreign performers and obligations for R&D 
plant used in suoport of foreign performers. 

e. In addition to obtaining data on a prime contractor 
or grantee basis, the survey requested information on the 
geographic distribution of 1970 first-tier subcontracting 
under each new and contincirig prime contract or grant 
for which $20 million or more was obligated in 1970. 



Part II. Scientific and Technical Information 

Scientific and technical information consists of knowl- 
edge or data resulting from the conduct of research and 
development, or knowledge of data required for organiz- 
ing, administering, or performing research and develop- 
ment. It encompasses any information in recorded or 
other communicable form which presents the status, 
progress, or results of research and development in sci- 
ence or technology. 

Exclusions: 

(a) training costs for personnel engaged in scientific 
and technical information activities; 

(b) raw scientific and technical data that have not 
been processed for use by scientific personnel engaged 
in research and development (included in part I of this 
survey); 

(c) statistical and general-purpose data that are col- 
lected and organized for other than specific use in re- 
search and development (included in part ill of this 
survey); 

(d) information that has been prepared primarily to 
inform or instruct the general public or others below the 
graduate or professional level of scientific activity. 

Scientific and technical information activities include 
all management, administrative, R&D, and operational 
efforts directed to the planning, support, control, and 
improvement of the functions or tasks that deal with the 
acquisition, processing, handling, and communication of 
scientific and technical information. These may include 
the acquisition, maintenance, or rental of special equip- 
ment primarily for use in connection with scientific and 
technical information activities. 
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b. Data for 1970 were requested in terms of the prin- 
cipal location (State or outlying area) where the work 
was performed by the prime contractor, grantee, or intra- 
mural organization. Where this information was not avail- 
able in their records, the respondents were asked to 
assign the obligations to the State, outlying area, etc. 
where the prime contractor, grantee, or intramural or- 
ganization was located. 

c. Obligations were reported for research and devel- 
opment as a combined amount. 

d. Specifically omitted from the survey were R&D obli- 
gations to foreign performers and obligations for R&D 
plant used in support of foreign performers. 

e. In addition to obtaining data on a prime contractor 
or grantee basis, the survey requested information on the 
geographic distribution of 1970 first-tier subcontracting 
under each new and continuing prime contract or grant 
for which $20 million or more was obligated in 1970. 



Part II. Scientific and Technical Information 

Scientific and technical information consists of knowl- 
edge or data resulting from the conduct of research and 
development, or knowledge of data required for organiz- 
ing, administering, or performing research and develop- 
ment. It encompasses any information in recorded or 
other communicable form which presents the status, 
progress, or results of research and development in sci- 
ence or technology, 

Exclusions: 

(a) training costs for personnel engaged in scientific 
and technical information activities; 

(’>) raw scientific and technical data that have not 
been processed for use by scientific personnel engaged 
in research and development (included in part I of this 
survey); 

(c) statistical and general-purpose data that are col- 
lected and organized for other than specific use in re- 
search and development (included in part III of this 
survey); 

(d) information that has been prepared primarily to 
inform or instruct the general public or othe>'s below the 
graduate or professional level of scientific activity. 

Scientific and technical information activities include 
all management, administrative, R&D, and operational 
efforts directed to the planning, support, control, and 
improvement of the functions or tasks that deal with the 
acquisition, processing, handling, and communication of 
scientific and technical information. These may include 
the acquisition, maintenance, or rental of special equip- 
ment primarily for use in connection with scientific and 
technical information activities. 



TECHNICAL K’OTES 

Categories of Scientific and Technical Information Activity 

(1) PUBLICATION AND DISTRIBUTION 

a. Publication and distribution. This subcategory in- 
cludes two activities. 

Publication includes all document production tasks 
performed after the author's manuscript or similar initial 
recording of the information has been finished and lead- 
ing to but not including initial issuance or distribution 
of the finished document. ‘Examples of publication activi- 
ties: evaluation of a manuscript or patent; professional 
writing; technical or copy editing and revising not per- 
formed by the author, abstractor, or bibliographer; tech- 
nical drawing and artwork; preparation of final copy for 
printing or other reproduction; also composing, type- 
setting, proofreading, display, illustrating, photographing, 
layout, makeup, printing, mimeographing, and photo- 
duplication. 

These publication activities may be concerned with any 
of the following; data compilations, proceedings of con- 
ferences and symposia, specifications and manuals used 
in the R&D process, technical reports, journal articles, 
monographs, reviews, dissertations, summaries, abstracts, 
bibliographies, indexes, special reports, patents, reference 
books, and treatises. 

Distribution includes functions related to the initial 
transmission or dissemination of newly documented sci- 
entific and technical information from source to user, for 
example, mailing, shipping, and maintenance of controls. 

Excluded from category 1 are professional efforts in- 
volved in the compilation and preparation of reference 
documents or bibliographies. These activities are included 
under category 2, below. Also excluded are audiovisual 
aids, such as taped talks, slide presentations, and motion 
picture films. These are included under category' 1, 
below. 

b. Support of publications includes all page charges 
paid out of Federal funds to primary journals; special 
subscription arrangements to maintain primary journals; 
and grants or contracts for publication and distribution 
of journals, conference proceedings, monographs, or 
textbooks. 



(2) DOCUMENTATION, REFERENCE AND INFORMATION 
SERVICES 

a. Library and reference services include the acquisi- 
tion, coliection, exchange, loan, and storage of scientific 
and technical documentary materials. These may be 
books, periodicals, manuals, reports, and drawings, and 
such reference sources as abstract journals, indexes, and 
subject heading and title lists. This subcateg'^'V includes 
such activities as the organizing and proce*' tg o* fci- 
entific and technical documentary rnaterials ' ..t"h rk 
may consist uf: indexing, coding, filing, suJ,;jc . . 
ing, abstracting, announcing, listing, preparir.g bibly^•’ 
raphies, reviewing, screening, documenting, and catr.'g 
ing. 




This category includes rental or acquisition and main- 
tenance of computers and other equipment and costs of 
their operation. It includes special retrieval services pro- 
vided in response to user needs {reprography, SDI, de- 
mand bibliographies, etc.), sale and loan of documentary 
materials, dissemination of documents via mail and per- 
sonal visits, and liaison activities with users and other 
information services. 

Documentation centers, depositories, clearinghouses, 
and libraries are included under this subcategory (a). 

b. Specialized information center services (including 
technical information analysis center services) cover the 
collection, review, summarization, and evaluation of sci- 
entific and technical info.mation and data in well- 
defined, specialized fields. They include advisory and 
other user services. Specialized information centers may 
be either discipline- or mission-oriented. The services of 
these centers are distinguished from those of documen- 
tation centers, clearinghouses, and libraries, whose func- 
tions are primarily concerned with the handling of docu- 
ments rather than with the technical information con- 
tained in the documents. 

c. Translations include all costs involved in the trans- 
lation of documents and other materials from one lan- 
guage to another in support of R&D activities; also the 
purchase of foreign journals and other materials to be 
translated. 



<3) SYMPOSIA AND AUDIOVISUAL MEDIA 

a. Symposia and technical meetings include all efforts 
directed to planning, scheduling, announcing, supporting, 
sponsoring, conducting, and attending symposia, confer- 
ences, and meeting:; primarily concerned with dissem- 
inating scientific and technical information. The travel 
and subsistence of participants in such symposia, con- 
ferences, and meetings are covered in these costs. 

b. Audiovisual media and other forms of nonreading 
communication refer to the costs of producing technical 
and documentary motion picture films, slides, and photo- 
graphs for R&D purposes, as well as audio and visual 
aids, such as taped talks, television film, or visual 
magnetic tape. This category also includes exhibits but 
excludes media primarily intended for training or public 
information purposes. 



(4) RESEARCH AND DEVELOPMENT IN INFORMATION 
SCIENCES, DOCUMENTATION AND INFORMATION 
SYSTEMS, TECHNIQUES AND DEVICES 

This category includes the conduct and support of re- 
search and development of new and nonconventional 
methods, techniques, systems, and machines for improv- 
ing scientific and technical information functions under 
each of the other three categories. Such support would 
include meetings related specifically to such R&D work. 



It also includes the conduct and support of studies an 
surveys to identify broad and specific aspects of sciei 
tific information problems. Examples of activities ii 
eluded under this category are: development and testin 
of machines, devices, and techniques for storage an 
retrieval of information and data; linguistics researc 
focused on information processing; language and m< 
chine translation; information theory; automata theory 
artificial intelligence; logic and switching theory; operi 
tions or systems research on scientific and technici 
information systems and processes; documentation c 
document storage and retrieval; library science; networ 
design; studies of subject classification and indexin 
schemes; and studies of scientific and technical infoi 
mation communication systems. 

Also included under this category are applicable R&l 
costs for improving, modernizing, and renovating currer 
scientific and technical information, data, and commun 
cation systems. Research and development conducted a 
documentation centers, libraries, and specialized infoi 
mation centers are included but not the costs associ^'tei 
with establishing new centers or systems once past th' 
development stage. As soon as a new system moves ou 
of the experimental phase and into the operationa 
phase, its costs are included under the appropriat 
category and subcategory above (1, 2, or 3) and m 
longer under category 4. 



Part III. Collection of General-Purpose Scientific 
Data 

(1) GENERAL-PURPOSE SCIENTIFIC DATA 

General-purpose scientific data are newly gatherec 
statistics, observations, readings, specimens, and othei 
facts obtained from such activities as surveys, field in 
vestigations, laboratory analyses, and compilation oi 
operating records. These data represent available infor 
mation which separately or in combination with othei 
information can be applied to useful, general scientific 
purposes and are disseminated to a wide variety oi 
users, including public agencies, the general public, anci 
research investigators. They may have been collected 
primarily for general-purpose use or derived from an 
operating function. However, they are not data used 
solely for internal operating purposes. 

Exclusion. General-purpose scientific data are distin- 
guished in this survey from data collected in the conduct 
of research and development and from data gathered 
for scientific and technical information activities. The 
gathering of raw data primarily to further an R&D proj- 
ect is an integral part of the R&D process. Research 
on statistical survey methods and techniques is also 
considered a part of research and development. As to 
data collected as a part of scientific and technical in- 
formation activities, these are distinguished from gen- 
eral-purpose scientific data because they are either de- 
rived from R&D activities or used in R&D activities 
primarily by scientists and engineers. 
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It also includes the conduct and support of studies and 
surveys to identify broad and specific aspects of scien- 
tific information problems. Examples of activities in- 
cluded under this category are: development and testing 
of machines, devices, and techniques for storage and 
retrieval of information and data; linguistics research 
focused on information processing; language and ma- 
chine translation; information theory; automata theory; 
artificial intelligence; logic and switching theory; opera- 
tions or systems research on scientific and technical 
information systems and processes; documentation or 
document storage and retrieval; library science; network 
design; studies of subject classification and indexing 
schemes; and studies of scientific and technical infor- 
mation communication systems. 

Also included under this category are applicable R&D 
costs for improving, modernizing, and renovating current 
scientific and technical information, data, and communi- 
cation systems. Research and development conducted at 
documentation centers, libraries, and specialized infor- 
mation centers are included but not the costs associated 
with establishing new centers or systems once past the 
development stage. As soon as a new system moves out 
of the experimental phase and into the operational 
phase, its costs are included under the appropriate 
category and subcategory above (1, 2, or 3) and no 
longer under category 4. 



Part ill. Oollection of General-Purpose Scientific 
Data 

(1) GENERAL-PURPOSE SCIENTIFIC DATA 

General-purpose scientific data are newly gathered 
statistics, observations, readings, specimens, and other 
facts obtained from such activities as surveys, field in- 
vestigations, laboratory analyses, and compilation of 
operating records. These data represent available infor- 
mation which separately or in combination with other 
information can be applied to useful, general scientific 
purposes and are disseminated to a wide variety of 
users, includinf' public agencies, the general public, and 
research investigators. They may have been collected 
primarily for general-purpose use or derived from an 
operating function. However, they are not data used 
solely for internal operating purposes. 

Exclusion. General-purpose scientific data are distin- 
guished in this survey from data collected in the conduct 
of research and development and from data gathered 
for scientific and technical information activities. The 
gathering of raw data primarily to further an R&D proj- 
ect is an integial part of the R&D process. Research 
on statistical survey methods and techniques is also 
considered a part of research and development. As to 
data collected as a part of scientific and technical in- 
formation activities, these are distinguished from gen- 
eral-purpose scientific data because they arc either de- 
rived from R&D activities or used in R&D activities 
primarily by scientists and engineers. 



(2) NATURAL AND SOCIAL PHENOMENA 

The general-purpose scientific data pertain to two 
phenomena; 

(a) Natural Phenomena; data collected in the engi- 
neering, environmental life, mathematical, physical and 
psychological sciences. Examples are precipitation 
measurements, tide and stream gauging, topographic 
mapping, the determination of physical and chemical 
constants, and the classification of entomological 
specimens. 

(b) Social Phenomena: data collected in ♦he social 
sciences. Examples are data conc#»rned with population, 
employment, industrial and agricultural production, 
housing construction, education, crime, and other 
socioeconomic phenomena. 



(3) CATEGORIES OR GENERAL-PURPOSE SCIENTIFIC 
DATA COLLECTION ACTIVITY 

Gathering, Processing, and Collating include the plan- 
ning and preparation of questionnaires and the evalua- 
tion of data for validity. 

Analysis includes narrative discussion oi data relation- 
ships and summarization of data for general use. Ex- 
cluded is the analysis of scientific general-purpose data 
in conjunction with R&D projects; such activity is con- 
sidered a part of research and development. 

Publication includes preparation of general-purpose 
scientific data for publication or any other activities 
which made data available to the general public, such 
as preparation of exhibits. 

Equipment includes the procurement or rental of 
equipment for gathering, processing, or collating data. 



CHANGES IN REPORTING 

Responses from the agencies in this survey, as in 
the previous ones, reflect updating of estimates for the 
last 2 years of the previous report. Such updating is 
normal in the budgetary cycle. In addition, from time 
to time, responses over the years have reflected reap- 
praisals and revisions in classification of agencies' R&D 
operations. When this has occurred, the National Science 
Foundation has rev’sed prior-year data to maintain con- 
sistency and comparability with the most recent report- 
ing. Since no statistical inquiry is free of problems of 
concepts and definitions for the respondents, revisions 
to improve the reporting are encouraged by NSF. 

No significant revisions in reporting were made for 
the agencies in this present survey. However, historical 
data in appendix tables C-92 through C-110 reflect 
changes for 1968 and prior years made when revisions 
in concept were introduced in previous surveys. 
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LIMITATIONS OF THE DATA 

It is important to bear in mind that the data pre- 
sented in this report are based upon the Federal budget. 
The respondents have reconciled the data reported here 
with amounts for scientific activities shown in The 
Budget of the United States Government, Fiscal Year 
1972. The amounts reported for each year indicate the 
obligations or expenditures incurred, or expected to be 
incurred, in that year, regardless of when the funds were 
authorized or received by an agency and regardless of 
whether the funds were identified in the agency's budget 
specifically for research, development, R&D plant, sci- 
entific and technical information, or collection of gen- 
eral-purpose scientific data. Following the format of 
Federal budgets, data are reported in 3-year cycles. 

In this report, amounts for 1970 reflect transactions 
of a completed fiscal year and thus are “actual" 
amounts. Data for 1971 and 1972 are based on various 
stages of the budget and planning cycles and conse- 
quently are “estimates.” Data for 1972, moreover, do 
not reflect appropriation, apportionment, or allocation 
decisions that took place subsequent to receipt by NSF 
of data from the respondents. The text and statistical 
tables for 1972, thus, are agency propcsals to under- 
take programs. Both 1971 and 1972 data are subject 
to reprogramming and other administrative changes 
instituted after publication of The Budget, 1972. 

Aside from being estimates in budgetary terms, in a 
broader sense all data reported concerning scientific 
activities are estimates, and accounting precision can- 
not be imputed to them. Quantification of research and 
development is complicated by difficulties of classifying 
abstract and dynamic activities. Agency records in most 
cases do not classify agency scientific activities into 
such categories as basic research, applied research, 
and development. In addition, amounts for scientific 
activities are usually not uniformly nor precisely identi- 
fied in budgets of different agencies. An element of 
“best judgment" therefore is introduced when a res- 
pondent classifies and identifies funds by character-of- 
work categories. The same element of subjective judg- 
ment also holds in categorizing a large interdisciplinary 
research program by piimary field of science. Compen- 
sating for such factors, however, is the fact that the 
survey respondents, in general, are in agency subdivisions 
that have participated in as many as 20 successive an- 
nual surveys and have developed a general rationale for 
using information available in their records to meet 
the demands of the survey. 

It should be mentioned that the Foundation encour- 
ages respondents to revise their reporting practices 
whenever necessary to impro''** accuracy. Such revisions 
made by the agencies are then incorporated into the 
hiei-r,r! ;al data to maintain consistency and compara- 
jf the statistical series. 

In some cases it has not been possible to report the 
full cost of research and development. For example, the 



headquarters costs of planning and administering R&O 
programs of DOD and AEC are not included in these 
reports because these agencies have indicated that it is 
administratively impracticable to identify the amounts. 

R&D plant data reported here are to some extent 
understated because of the difficulty encountered by 
some agencies in identifying and reporting this informa- 
tion, particularly in the case of DOD and NASA. While 
DOD reports obligations for R&D plant funded by its 
construction appropriation, it is able to identify only 
a small portion of the amount of R&D plant support 
included in R&D contracts that were funded from its 
RDT&E appropriation. NASA faces similar problems in 
reporting R&D plant data. 

In the area of scientific and technical information, 
extramural obligations are limited to funds allocated for 
grants and contracts that are primarily for the support 
of scientific and technical information activities. As in 
prior volumes of this series, extramural funds for 
information activities performed as a supplemental, 
supporting service under grants or contracts primarily 
for research and development have been excluded be- 
cause it is usually not feasible for the respondent to 
determine what portion of an R&D grant or contract 
actually supports information activities. Some R&D 
projects receive support from several agencies through 
a number of grants and/or contracts, and in such 
instances, related information activities may pertain to 
the overall R&D project and may not be identifiable 
under a particu ar grant or contract. 

RELATION TO OTHER REPORTS 

(1) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES 

The Committee on Academic Science and Engineering 
(CASE) of the Federal Council for Science and Tech- 
nology prepares reports relating to Federal support of 
academic science. Both the CASE and Federal Funds 
reports provide data on Federal obligations for research 
and development and for R&D plant to universities and 
colleges and to university-administered Federally Funded 
Research and Development Centers (FFRDC's). The CASE 
report, however, is based on obligations of Federal agen- 
cies to each individual academic institution, while the 
Federal Funds report is concerned with obligations to 
universities and colleges as a performer group. : urther, 
the CASE study is based on reports of only 13 agencies 
— the Departments of Agriculture, Commerce, Defense, 
Health, Education, and Welfare, Housing and Urban 
Development, the Interior, Labor, and Transportation; 
the Atomic Energy Commission; the National Aeronautics 
and Space Administration; the National Science Founda- 
tion; the Agency for International Development; and the 
Office of Economic Opportunity — while Federal Funds is 
composed of obligations of all agencies. (The 13 re- 
spondents for CASE, however, account for 99 percent 
of the Federal R&D total to universities and colleges 
and virtually all obligations to university-administered 
FFRDC's.) In addition, the CASE report includes funds 
for other activities, such as science education and non- 
science support. 




headquarters costs of planning and adniinistering R&D 
programs of DOD and AEC are not included in these 
reports because these agencies have indicated that it is 
administratively impracticable to identify the amounts. 

R&D plant data reported here are to some extent 
understated because of the difficulty encountered by 
some agencies in identifying and reporting this informa- 
tion, particularly in the case of DOD and NASA, While 
DOD reports obligations for R&D plant funded by its 
construction appropriation, it is able to identify only 
a small portion of the amount of R&D plant support 
included in R&D contracts that were funded from its 
RDT&E appropriation. NASA faces similar problems in 
reporting R&D plant data. 
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prior volumes of this series, extramural funds for 
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cause it is usually not feasible for the respondent to 
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projects receive support from several agencies through 
a number of grants and/or contracts, and in such 
instances, related information activities may pertain to 
the overall R&D project and may not be identifiable 
under a particular grant or contract. 



RELATION TO OTHER REPORTS 

(1) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES 

The Committee on Academic Science and Engineering 
(CASE) of the Federal Council for Science and Tech- 
nology prepares reports relating to Federal support of 
academic science. Both the CASE and Federal Funds 
reports provide data on Federal obligations for research 
and development and for R&D plant to universities and 
colleges and to university-administered Federally Funded 
Research and Development Centers (FFRDC’s), the CASE 
report, however, is based on obligations of Federal agen- 
cies to each individual academic institution, while the 
Federal Funds report is concerned with obligations to 
universities and colleges as a performer group. Further, 
the CASE study is based on reports of only 13 agencies 
— the Departments of Agriculture, Commerce, Defense, 
Health, Education, and Welfare, Housing and Urban 
Development, the Interior, Labor, and Transportation; 
the Atomic Energy Commission; the National Aeronautics 
and Space Administration; the National Science Founda- 
tion; the Agency for International Development; and the 
Office of Economic Opportunity — while Federal Funds is 
composed of obligations of all agencies. (The 13 re- 
spondents for CASE, however, account for 99 percent 
of the Federal R&D total to universities :nd colleges 
and virtually all obligations to university-administered 
FFRDC’s.) In addition, the CASE report includes funds 
for other activities, such as science education and non- 
science support. 



TECHNICAL NOTES 

The different reporting procedures have led to dif- 
ferent amounts being reported by CASE and Federal 
Funds as follows: 

a. The obligations for research and development to 
universities and colleges reported for Federal Funds in 
1970 amounted to $1,473 million or $4 million more 
than the amount reported for CASE. 

b. The total R&D obligations to university-administered 
FFRDC’s reported for Federal Funds was $750 million 
in 1970 or $50 million less than reported for CASE. The 
$50 million subcontracted by NASA’s Jet Propulsion 
Laboratory accounted for this difference. For Federal 
Funds this amount is included in ultimate-performer 
categories (mainly industry), while for CASE the subcon- 
tracted amount was included in the R&D obligations to 
FFRDC’s administered by universities. 

c. The total R&D plant obligations to FFRDC’s admin- 
istered by universities and colleges reported for Federal 
Funds was $169 million in 1970 or $12 million more 
than reported for CASE. Most of this difference arose 
from AEC reporting "costs” for CASE and "obligations ’ 
for Federal Funds. 

The following factors should also be considered in 
comparing the data appearing in the two reports: 

(a) For Federal Funds each agency includes in its own 
obligations the amounts transferred to other agencies 
for furtherance of its work, and the receiving agencies 
do not report funds transferred to them. On the other 
hand, in the CASE survey, the data are reported by tne 
agency that made the final distribution of the funds to 
a given institution. Thus, for the CASE survoy, agencies 
included funds received from other agencies, and ex- 
cluded funds transferred to other agencies (the reverse 
of the Federal Funds process). While such transfers 
should balance each other out with no resulting changes 
in total R&D obligatiofis, these varying reporting prac- 
tices do add to the possibility of differences between the 
two reports. 

(b) The CASE reports, in most instances, are prepared 
by other components within each agency than those 
which prepare the Federal Funds responses. Furthermore, 
the CASE data are collected several months earlier than 
the Federal Funds statistics. Although, in theory, these 
conditions in themselves should not le.ad to reporting 
differences, in practice differences do arise. 

(2) SPECIAL ANALYSES, BUDGET OF THE UNITED 
STATES 

In a section of Special Analyses, Budget of the United 
States Government, the Office of Management and Budget 
(0MB) publishes estimates of obligations and expendi- 
tures for research, development, and R&D plant. How- 
ever, the data in that section — "Special Analysis R, 
Federal Research and Development Programs” in the 
1972 Budget — do not provide as much detail on char- 
acter of work or performers as Federal Funds and provide 
no information on fields of science or geographic dis- 
tribution. 
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However, "Special Analysis R” and Federal Funds 
utilize the same definitions for research and development 
and for R&D plant. The estimates for research and de- 
velopment published in the two reports are comparable 
even though differences do exist. The differences between 
the two reports are as follows; 

Total cbiigations 

(Billions of dollars) 

FY 1570 FY 1971 FY 1972 

Federal Funds $15.3 $15.4 $16.7 

Special Analysis R 15.3 15.6 16.7 

The variance in the two 1971 R&D totals stems largely 
from the inconsistent reporting practices followed t/ 
NASA. For Federal Funds, NASA reported its 1971 R&D 
funding in terms of the "budget plan” while for the 
special analysis it reported in terms of "obligations.” 

The differences between the two reports with respect 
to R&D obligations to universities and colleges are as 
follows; 

R&D obligations to universities and colleges 

(Millions of dollars) 

FY 1970 FY 1971 FY 1972 

Federal Funds $1,473 $1,617 $1,826 

Special Analysis: R 1,479 1,653 1,896 

The lower Federal Funds totals for R&D obligations 
to universities and colleges for 1971 and 1972 are pri- 
marily due to revisions made in the estimates after d*ata 
were provided for the special analysis, particularly in 
the case of the NIH estimates for 1972, 

0MB also publishes a special analysis on the prin- 
cipal statistical programs of Federal agenc-es (Special 
Analysis F, for fiscal year 1972), which is somewhat com- 
parable to part III of the Federal Funds survey (general- 
purpose scientific data collection). However, "Special 
Analysis F" covers only social phenomena date while 
Federal Funds part III includes natural phenomena data 
as well. Also, some activities of Federal agencies have 
been classified by 0MB as statistical although reported 
as research and development or scientific and technical 
information to NSF. Furthermore, the 0MB analysis does 
not report on a number of agencies that are included 
in part III of the Foundation’s survey. 

The foregoing differences reflect varying methods used 
to obtain the findings for the two reports. Comparison 
of these methods may be useful in clarifying individual 
agency concepts and in revealing complexities in re- 
porting. 



(3) AN ANALYSIS OF FEDERAL R&D FUNDING B 
BUDGET FUNCTION, U60>72 

NSF has published a report under the above titl< 
which provides an analysis of Federal R&D expenditure 
by functional categories. The functional report compare 
total Federal outlays by budget functions with Feder: 
R&D expenditures within each of the categories for fisc; 
years 1960 through 1972. The annual Federal Fund 
series, by contrast, reports on Federal R&D expenditure 
by agencies but not by functional categories. 

The R&D expenditure data for 1960-69 in the func 
tion report were based on information submitted by th 
agencies for the Federal Funds series. Thu>, the overa 
R&D expenditures are the same for these years in bot 
reports. However, the function report was prepared be 
fore agency responses to Federal Funds, Volume XX wer 
received, and therefore, the 1970-72 R&D expenditure 
had to be based on information submitted by the ager 
cies to 0MB for its special analysis of R&D program 
with certain adjustments (see above). Consequently, th 
overall R&D expenditures totals for 1970-72 in th 
function report differ slightly from the expenditure total 
in Federal Funds, Volume XX. 

(4) OTHER REPORTS 

Individual agencies may classify their R&D program 
for purposes other than those for which the Federe 
Funds survey is conducted. Definitions and guideline 
that are suitable to those other purposes may result ii 
information that is not comparable with the report 
transmitted to the Foundation for Federal Funds. 

SOURCES 

Data on R&D funds in this report for years prior tc 
1952 were compiled by the Bureau of the Budget (whict 
later became 0MB). Later data were based on NSF sur 
veys. These data have been published in pievious issues 
of this series, but certain adjustments have been madt 
to reflect comparability with the latest reporting concepts 
introduced by the agencies. 

Besides the statistical data collected through the 
Foundation's survey of Federal agencies, a variety o 
sources were used in the text of this report, including 
the narrative statements submitted by the agencies, pub 
lished records of testimony presented by the agencies 
to committees of the Senate and the House, the 1972 
Budget Appendix, and personal contacts with agency 
respondents. 
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DEPARTMENT OF DEFENSE 



APPENDIX B 

federally funded 
research and 
development 
centers 

fy 1970-72 



OFFICE OF THE SECRETAPY OF DEFENSE 
Administered by Other Nonprofit Institutions 
Institute for Defense Analyses <IDA) 

DEPARTMENT OF THE ARMY 

Administered by Universities and Colleges 

Army Mathematics Research Center (University of 
Wisconsin) ’ 

Center for Research in Social Systems (American 
University) ^ 

Administered by Other Nonprofit Institutions 

Human Resources Research Organization 
Research Analysis Corporation (RAC) 

DEPARTMENT OF THE NAVY 

Administered by Universities and Colleges 

Applied Physics Laboratory (Johns Hopkins 
University) 

Applied Physics Laboratory (University of 
Washington) 

Center for Naval Analyses (University of 
Rochester) 

Ordnance Research Laboratory (Pennsylvania 
State University) 

DEPARTMENT OF THE AIR FORCE 

Administered by Universities and Colleges 

Lincoln Laboratory (Massachusetts Institute of 
Technology) 

Administered by Other Nonprofit Institutions 

Aerospace Corporation 
Analytic Services, Inc. (ANSER) 

Electromagnetic Compatability Analyses Center 
(Illinois Institute of Technology, Research In- 
stitute (IITRI)) 

MITRE Corporation 
RAND Corporation 



DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE 

OFFICE OF EDUCATION 

Administered by Universities and Colleges 

Center for the Advanced Study of Educational Ad- 
ministration (University of Oregon) 

Center for Research and Development in Higher 
Education (University of California) 




DEPARTMENT OF DEFENSE 
OFFICE OF THE SECRETARY OF DEFENSE 
Administered by Other Nonprofit Institutions 
Institute for Defense Analyses (IDA) 

DEPARTMENT OF THE ARMY 

Administered by Universities and Colleges 

Army Mathematics Research Center (University of 
Wisconsin) ^ 

Center for Research in Social Systems (American 
University) ^ 

Administered by Other Nonprofit Institutions 

Human Resources Research Organization 
Research Analysis Corporation (RAC) 

DEPARTMENT OF THE NAVY 

Administered by Universities and Colleges 

Applied Physics Laboratory (Johns Hopkins 
University) 

Applied Physics Laboratory (University of 
Washington) 

Center for Naval Analyses (University of 
Rochester) 

Ordnance Research Laboratory (Pennsylvania 
State University) 

DEPARTMENT OF THE AIR FORCE 

Administered by Universities and Colleges 

Lincoln Laboratory (Massachusetts Institute of 
Technology) 

Administered by Other Nonprofit Institutions 

Aerospace Corporation 
Analytic Services, Inc. (ANSER) 

Electromagnetic Compatability Analyses Center 
(Illinois Institute of Technology, Research In- 
stitute (IITRI)) 

MITRE Corporation 
RAND Corporation 



DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE 

OFFICE OF EDUCATION 

Administered by Universities and Colleges 

Center for the Advanced Study of Educational Ad- 
ministration (University of Oregon) 

Center for Research and Development in Higher 
Education (University of California) 



FFRDC’S 

Center for Research and Development for Learn- 
ing and Re-Education (University of Wisconsin) 
Center for the Study of Evaluation of Instructional 
Programs (University of California) 

Center for the Study of Social Organization of 
Schools and the Learning Process (Johns Hop- 
kins University) 

Coordination Center for the National Program in 
Early Childhood Education (University of 
Illinois) 

Learning Research and Development Center (Uni- 
versity of Pittsburgh) 

Research and Development Center in Educational 
Stimulation (University of Georgia) 

Research and Development Center in Teacher 
Education (University of Texas) 

Stanford Center for Research and Development in 
Teaching (Stanford University) 

Administered by Other Nonprofit Institutions 

Appalachia Educational Laboratory 
Center for Educational Policy Research (Stanford 
Research Institute) 

Center for Urban Education 
Central Midwestern Regional Educational Labora- 
tory 

Eastern Regional Institute of Education 
Educational Development Center, Inc. 

The Far West Laboratory for Educational Research 

and Development 

Mid-Continent Regional Educational Laboratory 
Northwest Regional Educational Laboratory 
Policy Research Center (Syracuse University Re- 
search Corporation) 

Regional Educational Laboratory for the Carolines 
and Virginia 

Research for Better Schools, Inc. 

Southeastern Educational Laboratory 
Southwest Educational Development Laboratory 
Southwest Regional Educational Laboratory 
Southwestern Cooperative Educational Laboratory 
Upper Midwest Regional Educational Laboratory, 
Inc. 
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ATOMIC ENERGY COMMISSION 

Administered by Industrial Firms 

Bettis Atomic Power Laboratory (Westinghouse 
Electric Corp.) 

Knolls Atomic Power Laboratory (General Electric 
Company) 

Mound Laboratory (Monsanto Research Corp.) 

National Reactor Testing Station (Idaho Nuclear 
Corp.) 

Oak Ridge National Laboratory (Union Carbide 
Corp.) 

Pacific Northwest Laboratory (WADCO Corp., Sub- 
sidiary of Westinghouse Electric Corporation) ^ 

Sandia Laboratory (Western Electric Co., Inc. — 
Sandra Corp.) 

Savannah River Laboratory (E. I. duPont de 
Nemours & Co., Inc.) 

Administered by Universities and Colleges 

Ames Laboratory (Iowa State University of Science 
and Technology) 

Argonne National Laboratory (University of Chi- 
cago and Argonne Universities Assn.) 

Brookhaven National Laboratory (Associated Uni- 
versities, Inc.) 

Cambridge Electron Accelerator (Harvard Univer- 
sity) 

Lawrence Radiation Laboratory, Berkeley and 
Livermore (University of California) 

Los Alamos Scientific Laboratory (University of 
California) 

National Accelerator Laboratory (Universities Re- 
search Association, Inc.) 

Oak Ridge Associated Universities 

Plasma Physics Laboratory (Princeton University) 

Princeton-Pennsylvania Accelerator (Princeton Uni- 
versity) 3 

Stanford Linear Accelerator Center (Stanford Uni- 
versity) 

Administered by Other Nonprofit Institutions 

Atomic Bomb Casualty Commission (National 
Academy of Sciences) 

Pacific Northwest Laboratory (Battelle Memorial 
Institute) 3 



NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION 

Administered by Universities and Colleges 

Jet Propulsion Laboratory (California Institute of 
Technology) 

Space Radiation Effects Laboratory (College of 
William and Mary) 



NATIONAL SCIENCE FOUNDATION 

Administered by Universities and Colleges 

Arecibo Observatory (Cornell University) 

Cerro Tololo Inter-American Observatory (Associa- 
tion of Universities for Research in Astronomy, 
Inc.) 

Kitt peak National Observatory (Association of 
Universities for Research In Astronomy, Inc.) 

National Center for Atmospheric Research (Uni- 
versity Corporation for Atmospheric Research) 

National Radio Astronomy Observatory (Associ- 
ated Universities, Inc.) 



^ Phased out «s an FFRDC at of the and of fiscal year 1970. 
* Prior to 1971 Battalia Memorial Institute was the sole con- 
tractor at the Pacific Northwest Laboratory. In 1971, the WADCO 
Corp. became the second contractor along with Battelle. 
•Phased out as an FFRDC at the end of fiscal year 1971. 
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NOTES 



• The source of data is the National Science 
Foundation, except where noted on individual 
tables. 

• Estimates for 1972 are based on The Budget, 
FY 1972, as submitted to Congress, and do not 
reflect subsequent appropriation and apportion- 
ment actions. 

• Asterisks appearing in lieu of figures indicate 
that the amounts are less than $50,000. 

• The abbreviation “FFRDC" appearing in statis- 
tical tables refers to Federally Funded Research 
and Development Centers. 

• Defense Agencies within the Department of De- 
fense include agencies such as the Advanced 
Research Projects Agency (ARPA), the Defense 
Atomic Support Agency, and the Defense Com- 
munications Agency. 

• Departmentwide Funds of the Department of 
Defense include the Emergency Fund and Civil 
Defense. 

• The Atomic Energy Commission's R&D data 
reflect accrued obligations and costs. 

• In tables showing extramural performers, ob- 
ligations to agricultural experiment stations are 
included under obligations to universities and 
colleges. 

• The National Oceanic and Atmospheric Admin- 
istration (NOAA) was established in fiscal year 
1971 within the Department of Commerce. 
NOAA includes Commerce’s Environmental Sci- 
ence Services Administration (ESSA), which is 
its largest component. It also has incorporated 
from Interior the Bureau of Commercial Fish- 
eries, the marine sport fish activities of the 



Fish and Wildlife Service, and the Marine Min- 
erals Technology Center of the Bureau of 
Mines. NOAA has taken over the Army Corps 
of Engineers' Great Lakes Survey and the 
Navy’s National Oceanographic Data Center and 
National Oceanographic Instrumentation Cen- 
ter. From the Department of Transportation 
NOAA has taken the data buoy development 
activities of the Coast Guard and from the Na- 
tional Science Foundation, its Sea Grant Pro- 
grams. These agency subdivisions’ R&D activi- 
ties are reported for fiscal year 1970 as though 
they had been part of NOAA that year. 

• The Environmental Protection Agency (EPA) 
was established in fiscal year 1971. EPA com- 
bines a number of components formerly within 
HEW: the National Air Pollution Control Admin- 
istration, the Bureau of Solid Waste Manage- 
ment, and the Bureau of Water Hygiene (all 
previously reported under the Environmental 
Health Service) and portions of the Bureau of 
Radiological Health and the pesticide control 
functions of the Food and Drug Administration. 
EPA also includes what was previously Inter- 
ior’s Federal Water Pollution Control Adminis- 
tration, the pesticide study functions of its Fish 
and Wildlife Service, and the Gulf Breeze (Fla.) 
Biological Laboratory of its Bureau of Com- 
mercial Fisheries. In addition, EPA has taken 
over from the Atomic Energy Commission its 
environmental radiation standard-setting au- 
thority and the pesticides registration program 
of the Department of Agriculture’s Agricultural 
Research Service. These agency subdivisions’ 
R&D activities are reported for fiscal year 1970 
as though they had been part of EPA that year. 
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(Millions of doliars] 



Item 


Actual 


Estimates 


1970 


1971 


1972 


TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT, AND RAD 


15,735.8 


15,988.2 


16,314.8 




15,157.0 


15,327.0 


15,673.0 


i\ogaarCn ano yeveiopmoni---- -------------- 


578.9 


661.1 


641.8 


TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT, AND RAD 
PLANT 


15,854.3 


16,046.3 


17,249.8 




15,329.8 


15,387.2 


16,661.5 




5,601.9 


5,995.1 


6,643.6 








2,062.3 


2,165.0 


2,399.1 


Applied Reeeerch 


3,539,7 


3,830.1 


4,244.5 




9,727.9 


9,392.1 


10,017.9 


RAD Plant 


524.4 


659.1 


588.3 


Research and Development; 
Performers: 

PhHapaI In tra mural * ^ 


3,875.5 


3,928.7 


4,139.1 


Industrial firms 


7,950.6 


7,718.1 


8,504.1 


pppnn's administered bv Industrial firms. - 


430.7 


478.6 


497.9 


1 Inli/arsitlen end cnlleffes.^ - 


1,472.9 


1,616.6 


1,826.0 


PPRDri's ediTiInlstered bv universities and colleses. ------------ 


749.7 f 


762.1 


778.0 


Nnnnmfit institutions 


462.4 


470.9 


483.9 


FFRDCs administered by nonprofit Institutions - 

HnmjEctiF* nerfnrmers ^ ^ 


249.1 

98.7 


208,3 

136.2 


210.9 

145.4 


Foreign 


40.2 


67.7 


76.1 


Research: 

Performers: 

PAdArsI In tm mural »_ 


2,032.8 


2,102.0 


2,223.3 


InHustrifll firms 


1,294.1 


1,405.0 


1,674.3 


rppncs administered bv industrial firms -------- 


72.9 


72.1 


75.2 


liniversities and colleses - ------------- 


1,351.6 


1,470.7 


1,668.5 


FPRDC's administered bv universities and colleses..-. 


417.2 


428.0 


435.7 


Nnnnmflt inctitutinns __ - 


268,3 


302.6 


330.8 


FFPnp.'« admlnistereH hv nnnnrnfit institutions - 


45,1 


45.9 


50.0 


1 1^ ^ 9 gi^Bil?p||9SvBvvl ^PWPP^l w PIS ■PPArsrssasrwpPA^ - * • m « • • — — a m 

Other domestic oerformers- - - -------- 


88.2 


113.5 


, 123.9 


Foreign 


31.8 


55.3 


61.8 


Field of science: 

Life sciences - - 


1,533.4 


1,735.1 


1,945.1 


PsvcholosV - ...... ----- - 


113.3 


125 2 


140.4 


Ph\/siral sciences - 


1,010.5 


1,025.5 


1,086.5 


Fnvirnnmental sciences - 


586.6 


632.1 


702.0 


Mathemetlcs 


102.1 


104.0 


111.8 


Engineering....-.---...--.---.--' - --------- 


1,967.7 


2s013.9 


2,197.7 


Social sciences - - -- -- - - 


215.9 


273.0 


311.0 


Other sciences 


72.3 


86.4 


149.2 


Basic Research: 

Performers; 

Federal Intramural - - 


658.3 


669.1 


704.8 


1 ndu strial firms _ ----- ----- 


290.1 


321.1 


401.3 


pppnC's administered bv industrial firms ----- 


29.9 


30.4 


32.8 


Universities and colleses - ------------- - 


718.4 


743.6 


842.9 


FFRDC's administered by universities and colleges 


1 267.4 


283,0 


286.1 



Item 



Basic research— Continued 

Nonprofit institutions-- - 

FFRDC's administered by nonprofit institutions- 

Other domestic performers-- 

Foreign - - 

Field of science: 

Life sciences------ 

Psychology.--- 

Physical sciences 

Environmental sciences - 

Mathematics 

Engineering 

Social sciences 

Other sciences 

Applied research: 

Performers: 

Federal intramural » - 

Industrial firms - 

FFROC's administered by Industrial firms 

Universities and colleges 

FFRDC^s administered by universities and colle 

Nonprofit institutions 

FFRDC's administered by nonprofit institutions 

Other domestic performers 

Foreign 

Field of science: 

Life sciences 

Psychology - — — 

Physical sciences - 

Environmental sciences 

Mathematics 

Engineering 

Social sciences - 

Other sciences 

Development: 

Performers; 

Federal intramural* 

Industrial firms 

FFRDC's administered by industrial firms 

Universities and collages 

FFRDC's administered by universities and colN 

Nonprofit institutions 

FFROC's administered by nonprofit InstitutionJ 

Other domestic performers 

Foreign - 

R&D Plant: 

Performers supported: 

Federal intramural 

Industrial firms 

FFRDC's administered by industrial firms 

Universities and colleges 

FFRDC's administered by universities and colt< 

Nonprofit institutions 

FFRDC's administered by nonprofit institution 

Other domestic performers 

Foreign 



• Inlrimuril cover coifi aiiociated with the adminiitration of intramural and extramural program* by Federal pereonnel a$ well as actual intramural performance. 
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of Fodtral funds for rosoarch, dovolopmont, and RAD plant, fiscal years 1970, 1971, and 1972 
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.ND RAD 



Estimates 



ACIUll 

1970 


1971 


1972 


15,735.8 


15,988.2 


16,314.8 


15,157.0 


15,327.0 


15,673.0 


578.9 


661.1 


641.8 


15,854.3 


16,046.3 


17,249.8 


15,329.8 


15,387.2 


16,661.5 


5,601.9 


5,995.1 


6,643.6 


2,062.3 


2,165.0 


2,399.1 


3,539,7 


3,830.1 


4,244.5 


9,727.9 


9,392.1 


10,017.9 


524.4 


659.1 


588.3 


3,875.5 


3,928.7 


4,139.1 


7,950.6 


7,718.1 


8,504.1 


430.7 


478.6 


497.9 


1,472.9 


1,616.6 


1,826.0 


749.7 


762.1 


778.0 


462.4 


470.9 


483.9 


249.1 


208.3 


210.9 


98.7 


136.2 


145.4 


40.2 


67,7 


76.1 


2,032.8 


2,102.0 


2,223.3 


1,294.1 


1,405.0 


1,674.3 


72.9 


72.1 


75.2 


1,351.6 


1,470.7 


1,668.5 


417.2 


428.0 


435.7 


268.3 


302.6 


330.8 


45.1 


45.9 


50.0 


88.2 


113.5 


123.9 


31.8 


55.3 


61.8 


1,533.4 


1,735.1 


1.945.1 


113.3 


125.2 


140.4 


1,010.5 


1,025.5 


1,086.5 


586.6 


632.1 


702.0 


102.1 


104.0 


111.8 


1,967.7 


2,013.9 


2,197.7 


215.9 


273.0 


311.0 


72.3 


86.4 


149.2 


658.3 


669.1 


704.8 


290.1 


321.1 


401.3 


29.9 


30.4 


32.8 


718.4 


743.6 


842.9 


267.4 


283.0 


286.1 



and extfimuri) programs by Fadaral parsonnal as well as actual intramural performance. 





Actual 


Estimates 


Itorn 


1970 


1971 


1972 


Basic research^-Continued 


59.9 


65.8 


73.4 


iNonprOTu insiuuuons. - 

FFRDC's administered by nonprofit institutions - - 


3.5 

20.1 


3.0 

27.3 


2.8 

31.3 


Otn6f aorv)asiic poriorMio**- 


14.6 


21.7 


23.8 


Fiald of science; 

1 afA 


576.0 


631.2 


735.3 




57.2 


60.2 


66.0 




704.5 


725.5 


730.0 


IT n\y irn nm An fiftl « 


352.4 


361.6 


419.3 




58.9 


53.1 


58.2 




242.6 


239.7 


248.0 




66.1 


81.4 


99.9 




4.5 


12.4 


42.5 


Applied research: 
Performers: 

PaHafaI SntrA fnijrAl a 


1,374.5 


1,432.9 


1,618.5 




1,004.0 


1,083.9 


1,273.1 


1 no u SI rial ------------ 

A^mlnlskfAFAH Ku JnHilAtriAl firmA 


43.0 


41.7 


42.4 


rrnUvy S aorniriiAsorou vy Miuuauiai 


633.2 


727.1 


825.6 


niVOi 911109 AIIU ------------ - -------------- 

mj4mlr\l9iFArAH KO linil/AFAittAA And COllAflAS 


149.8 


145.0 


149.7 


3 aO 1 1 imiAsO* <*^jr Wlii*wi9asias9 -------------- - 

Nnn nrof it i n fit it u tin n S . 


208.4 


236.8 


257.4 


rcor\or* hu nnnnmfit institutions _ ... 


41.5 


42.8 


47.3 


p p 3 f illliiAior ou uy iiwupiwMs ------------------- - 

HomAstlr nAtforniAFS 


68.1 


86.2 


92.6 




17.1 


33.6 


38.0 


Field of science; 

Lit A solAnoAS 


'‘f:.4 


1,104.0 


1,209.8 


Pavcholoflv - 


56.1 


65.0 


74.4 




306.0 


299.9 


356.5 


Pnwiron fTlAntAl SclAnCAS 


234.3 


270.5 


282.7 


M Ath AfTiAtica 


43.2 


60.9 


53.6 


PnoinAArinfl _ . - — - - 


1,725.1 


1,774.2 


1,949.7 


'Qnri aI sciences 


149.7 


191.6 


211.2 


Other sciences 


67.9 


74.0 


106.6 


Development: 

Performers: 

PaHataI intremiirel a . ...... 


1,842.7 


1,826.7 


1,915.8 


1 nd listriel firms ............ 


6,656.5 


6,313.1 


6,829.7 


FPPnr*s Administered bv industrial firms. - ----- 


357.8 


406.5 


422.7 


U niversities and colle&es 


121.3 


145.9 


157.5 


ccpnp's Administered bv universities and colleses-....- . 


332.5 


334.1 


342.3 


Nonnrofit institutions _ 


194.1 


168.3 


153.2 


FFRf^p's Administered bv nonorofit institutions - 


204.0 


162.5 


160.8 


nthAa' domestic nerformers . . ................. 


10.5 


22.6 


21.5 




8.5 


12.4 


14.3 


R&D Plant; 

Performers supported: 

Federal intramural . - ............ 


166.0 


236.2 


289.2 


Indiistriel firms . _ _ ...... 


41.4 


71.5 


52.2 


FFRDC^s administered by Industrial firms 


60.9 


123.1 


74.3 


Universities and colleges - 


56.1 


46.6 


32.4 


FFRDC's administered bV universit es and colleges 


169.0 


175.7 


133.9 


II 1 A 9 •i aJ I I I I I I I 9a wl WaJ “ 1 I P W wi 91 a w9 •• P • AA A#AA»» A#^A# W 

Nonprofit institutions. - - 


4.7 


3.4 


3.6 


FFRDC's administered by nonprofit institutions 


24.1 


1.8 


1.8 


Other domestic performers.. - - - 


2.1 


.1 


.1 


Foreign 


.1 


.7 


.7 
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TABLE C-3. FEDERAL FUNDS FOR TOTAL RESEARCH AND OEVELOPHENT* 8V AGENCV» FJSCAL TEARS 1970, 1971, AND 1972 
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TABLE C-3. FEDERAL FUNDS FOR TOTAL RESEARCH AND DEVELOPMENT. BY AGENCY, FISC>.L YEARS 1970, 1971, AND 1972 
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TABLE C-9. FEDERAL OBLIGATIONS FOR TOTAL RESEARCH AND DEVELOPMENT, BY AGENCY AND PERFORMER, FISCAL YEAR 1972 (ESTIMATED) 
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III INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED KITH THE ADMINISTRATION OF INTRANORAL AND EXTRAMURAL PROGRAMS 

8V federal personnel as well as actual INTRAHURAL PERFORHANCE (SEE TECWIICAL NOTES FOR FURTHER DESCRIPTION} 
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(II INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED WITH THE ADMINISTRATION OF 'KTRANURAL AND EXTRAMURAL FROCMANS 
•V FEDERAL PERSONNEL AS UCLL AS ACTUAL INTRAMURAL FCRFORHANCC (SEE TECHNICAL NOTES FOR FURTHER OESCRIFTIOMI. 
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TABLE C-77. FEDERAL OBLIGATIONS FOR BASIC RESEARCH TO FOREIGN PERFORNERS* BY REGION* COUNTRY* AND AGENCY 
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FEDERAL INTRAMURAL ACTIVITIES COVER COSTS ASSOCIATED KITH THE ADMINISTRATION OF INTRAMURAL 
AND EXTRAMURAL PROGRAMS BY FEDERAL PERSONNEL AS NELL AS ACTUAL INTRAMURAL PERFORMANCE. 

I SEE technical NOTES FOR FURTHER DESCRIPTION! 
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NOTE- THE OBllGATtONS OF THE TEN MAJOR Rtp SURRORTIHG AGENCIES INCtUOED IN THIS TABLE REPRESENT 
MORE THAN 98 PERCENT OF TOTAL FEDERAL RED OBLIGATIONS IN FY 1970, 



TABLE C-8AA. PERCENT DISTRIBUTION OF FEDERAL OBLIGATIONS FOR RESEARCH AND DEVELOPMENT 

OF EACH AGENCY, BY STATE, FISCAL YEAR 19TO 
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T40LE C-89. ftD£RAL OMLIOATIONS KJP BASIC RESCAtlCH TO XfiTRAMURAl PERFOkMERS 
FUR REkSIlNNCL CUSTSt »Y AGENCY, FISCAL YEAR 197', 1971, 1972 

(fHOUSANOS CP l)OLtAKS> 
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Table C*92. Federal expenditures for research, development, and RAD 
plant, by agency, fiscal years 1940-1972 
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Table C-92. Federal expenditures for research, dewl^ment, and tlfcD 
plant, by agency, fiscal years lMO-1972— Continued 

[Millions of dollars) 
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Table C-93. Federal expenditures for research and development« by agency, fiscal years 1952-72 

[Millions of dollars] 
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Table C*94. Federal expenditures for R&D plant, by agency, fiscal years 1952-72 

[Millions of dollars] 
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Table C*9$. Federal obligations for research, development, and R&O 
plant, by agency, fiscal years 1M7-72 

[Millions of dollars] 
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Table C*96. Federal obligations for research and devetopment, 
by agency, fiscal years XS47-72 

iMilInns of dollarsl 
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Table C*f7. Federal obligations for R&D plant, by agencV; fiscal years 1947-72 

(Millions of dolfars] 
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The Department o‘i Transportation, as of 1S66, Includes the Dareao of Public Roads and the ^ Stdi ring i963» Defense Afencies include the Advanced Research Projecb Agency and other 

ce of Transportation Research and Development formerly in the Department of Commerce; the afencies sutft Defense Atomic Support AfencvMd Defense Communications Agency, 

leral Avhtion Agency; and the U.S. Coast Guard formerly under the Treasury Department « Fedeial Semuty Agency prior to fiscal year 1952. 

^ National Advisory Committee for Aeronautics prior to fiscal year 1958. 



Table C-Si. Federal obligations for research and development, by character 
of work and R&D plant, fiscal years 1956-72 

(Millions of dollarsl 
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Table C-lOO. Federal obligations for basic research, by selected agency, fiscal years 1S52-72 

(MlUlions of dollars! 
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Table C>i07.. Federal obligations for development, by selected agency, fiscal years 1956-72 
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* Federal intramurar activities cover costs associated with the administration of intramural and *> Includes Federally Funded Research and Development Centers (FFROCs) administered by this 

extramural programs by Federai personnel as well as actual intramural performance, sector. 
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Table C-107. Federal obligations for development, by performer, fiscal years 1963 -72 

[Millions of dollars) 
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^ Not avaitable. 

^ Physical sciences and environmental sciences not separately identified prior to 1967. 



Table C-109. Federal obligations for basic research, by field of science, fiscal years 195S>72 
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» Not available. 

*> Physical sciences and environmental sciences not separately identified prior to 1967. 
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NOTES 

• Source of data is the National Science Founda- 
tion. 

• Estimates for 1972 are based on The Budget, 
FY 1972, as submitted to Congress, and do not 
reflect subsequent appropriation and appor- 
tionment actions. 

• Obligations reported for extramural perform- 
ance are limited to contracts or grants with pri- 
vate individuals or organizations outside the 
Government that have as their primary purpose 
the support of scientific and technical informa- 
tion. Excluded are obligations for information 
efforts that supplement or support work under 
R&D contracts or grants. 

• Defense Agencies include the Advanced Re- 
search Projects Agency, the Defense Atomic 
Support Agency, the Defense Supply Agency, 
the Defense Intelligence Agency, and the De- 
fense Communications Agency. 

• Obligations for category 4, Research and De- 
velopment in Information Sciences, Documen- 
tation and Information Systems, Techniques 
and Devices, are also reported under R&D ob- 
ligations in part I. 



• In addition to the amounts reported for cs 
gory 4, the Department of Defense also 
ported under R&D obligations in part I $li: 
million of its total for the three other inforr 
tion activities for 1970; $109.8 million 
1971; and $108.8 for 1972. 

• In addition to the amounts reported for ca 
gory 4 the National In titutes of Health of 1 
Department of Health, hducation, and Welfi 
also reported under R&D obligations in pat 
$11.3 million of its total for the three oV 
information activities for 1970; $11.6 mill 
for 1971; and $11.6 million for 1972. 

• The National Oceanic and Atmospheric Adrr 
istration (NCAA) was established in fiscal y 
1971 within the Department of Commer 
NOAA include j Commerce’s Environmental 5 
ence Services Administration (ESSA), which 
its largest component. It also has incorpora 
from Interior the Bureau of Commercial Fi 
eries, the marine sport fish activities of 
Fish and Wildlife Service, and the Marine IV 
erals Technology Center of the Bureau 
Mines. NOAA has taken over the Army Co 
of Engineers' Great Lakes Survey and 
Navy’s National Oceanographic Data Cer 
and National Oceanographic instrumentat 
Center. From the Department of Transportat 
NOAA has taken the data buoy development, 
tivities of the Coast Guard and from the 1 
tional Science Foundation, its Sea Grant P 
grams. These agency subdivisions’ STIN 
activities are reported for fiscal year 1970 
though they had been part of NOAA that ye 
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In addition to the amounts reported for cate- 
gory 4, the Department of Defense also re- 
ported under R&D obligations in part I $112.1 
million of its total for the three other informa- 
tion activities for 1970; $109.8 million for 
1971; and $108.8 for 1972. 

In addition to the amounts reported for cate- 
gory 4 the National Institutes of Health of the 
Department of Health, Education, and Welfare 
also reported under R&D obligations in part I 
$11.3 million of its total for the three other 
information activities for 1970; $11.6 million 
for 1971; and $11.6 million for 1972. 

The National Oceanic and Atmospheric Admin- 
istration (NOAA) was established in fiscal year 
1971 within the Department of Commerce. 
NOAA includes Commerce's Environmental Sci- 
ence Services Administration (ESSA), which is 
its largest component. It also has incorporated 
from Interior the Bureau of Commercial Fish- 
eries, the marine sport fish activities of the 
Fish and Wildlife Service, and the Marine Min- 
erals Technology Center of the Bureau of 
Mines. NOAA has taken over the Army Corps 
of Engineers' Gr<..at Lakes Survey and the 
Navy’s National Oceanographic Data Center 
and National Oceanographic Instrumentation 
Center. From the Department of Transportation 
NOAA has taken the data buoy development ac- 
tivities of the Coast Guard and from the Na- 
tional Science Foundation, its Sea Grant Pro- 
grams. These agency subdivisions’ STINFO 
activities are reported for fiscal year 1970 as 
though they had been part of NOAA that year. 



• The Environmental Protection Agency (EPA) 
was established in fiscal year 1971. EPA com- 
bines a number of components formerly within 
HEW: the National Air Pollution Control Ad- 
ministration, the Bureau of Solid Waste Man- 
agement, and the Bureau of Water Hygiene (all 
previously reported under the Environmental 
Health Service) and portions of the Bureau of 
Radiological Health and the pesticide control 
functions of the Food and Drug Administration, 
EPA also Includes what was previously Inter- 
ior’s Federal Water Pollution Control Adminis- 
tration, the pesticide study functions of its Fish 
and Wildlife Service, and the Gulf Breeze (Fla.) 
Biological Laboratory of its Bureau of Commer- 
cial Fisheries. In addition, EPA has taken over 
from the Atomic Energy Commission Its envir- 
onmejital radiation standard -setting authority 
and the pesticides registration program of the 
Department of Agriculture’s Agricultural Re- 
search Service. These agency subdivisions’ 
STINFO activities are reported for fiscal year 
1970 as though they had been part of EPA 
that year. 
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NOTES 

Source of data is the National Science Founda- 
tion. 

Estimates for 1972 are based on The Budget, 
FY 1972, as submitted to Congress, and do not 
reflect subsequent appropriation and apportion- 
ment actions. 

The National Oceanic and Atmospheric Admin- 
istration (NOAA) was established in fiscal year 
1971 within the Department of Commerce. 
NOAA includes Commerce's Environmental Sci- 
ence Services Administration (ESSA), which is 
its largest component. It also has incorporated 
from Interior the Bureau of Commercial Fish- 
eries, the marine sport fish activities of the 
Fish and Wildlife Service, and the Marine Min- 
erals Technology Center of the Bureau of 
Mines. NOAA has taken over the Army Corps 
of Engineers' Great Lakes Survey and the 
Navy's National Oceanographic Data Center and 
National Oceanographic Instrumentation Cen- 
ter. From the Department of Transportation it 
has taken the data buoy development activities 
of the Coast Guard and from the National Sci- 
ence Foundation, its Sea Grant Programs. 
These agency subdivisions' general-purpose 
data collection activities are reported for fiscal 
year 1970 as though they had been part of 
NOAA that year. 
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